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PHYSICAL ANTHROPOLOGY OF THE LENAPE 
OR DELAWARES, AND OF THE EAST- 
ERN INDIANS IN GENERAL * 

I. SKELETAL REMAINS OF THl^ MUNSEE 

iNTROntTCTION 

I N 1902, in pureuanoo of a study of l lio antiquity of certain skoletal 
remains found in the vicinity of Tnuilon, New »I(irsey, the 
wi’iter coll<wd<id and described all Ihe crania of the Lenape or 
Delawares Indians which at that time were pnwerved in our niuseunxs.’ 
From that time until 1914 i\(> further authropologic^al discoveries of 
c,onsequence were mad('. in the region over which tln^ tribe once 
extended; but during the*, spring of the latter year careful archeo- 
logical exploration was conducted in the upper Delaware River 
valley in hcdialf of the Museum of the Ameri(;an Indian in New York, 
by Mr. George G. Ileye, with the assistance of Mr. Gciorge H. Poi)per, 
in the course of which were found the nunains of no fewer than 57 
Indian skeletons.® The bones were not in the best state of preser- 
vation, but they were collected with scrupulous care, and shortly 
after the field work was completed they were present(Hi by Mr. Ileye 
to the Unitcul States National Museum. Tliis skehd al material forms 
an important addition to the previously limited collections repre- 
senting the Lenape Indians, whose physical identity it is higlily de- 
sirable to establish. 

The remains came from a cemetery in the form of a low mound on 
the New Jersey side of the Delaware River, opposite Minisink Island, 
3 miles below Montague, in the northwestern corner of Susse.x County, 
New Jersey. ‘ The accompanying map (fig. 1 ) shows the site of the 
cemetery, which lay in the heart of the region onco occupied by the 
Munsoe branch of the Lenape Indians. 

1 Hrdlidka, The Crania of Trenton, New Jersey, and their Bearing upon the Antiquity of Man in that 
Region, Bull. Amer. Museum of Natural History , xvi, art. 311, New York, 1902, pp. 23-02, 22 pi., 4 fig. 

> For details and archeological results, see George G. Heye and George H. Pepper, Exploration of a Mun- 
see Cemetery near Montague, New Jersey, Contributions from the Museum of the American Indian {Heye 
FoundatUm)f ii, pt. 1, New York, 1915. The Heye Expedition reports some additional burials, but the 
skeletal remains therefrom were in a very defective condition. 
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Fro. 1,— Map showing the location of the Munseo cemetery. 
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On tho arrival of whito settlors, the entire region afterward known 
as Now J(»rsey belonged to tho Lenape or Delawares,’ whoso settle- 
ments extended “from the Mohicannituek [Hudson Rivt'r] to la^yond 
tho Potomac,” and “from the heads of the great rivere ‘Susque- 
hannah’ and ‘Delaware’ to the Atlantic 0(Tan” (lleckewelder). 
The neighboring tribes to tho north (Mohegan, Narrjiganset, Pequot, 
and others), as well !is those on tho south (Nanticoke, the Pow'hatan 
confederacy, and others), all acknowledged relationship with tho 
Delawares, with whom, there is no doubt., they wore athliatc'd lin- 
guisticiiUy. 

The Lenape were divith'd int o thn'e large gron])s, or, as Print on 
calls them, “sub-tribes,” namely, the Munsee or Minsi (the Wolf), 
the Unami (the Turtle), and the Unalachtigo (the Tijrkey).^ These 
subtribes, it seems, were subdivided into numerous smaller groups 
with distinctive names.’ The three branclic's of the trib(' ociaipied 
special regions, but it. has not been report (ul wlu^ther their boundaries 
were stable and definite. The Minsi, according to lleckewelder,* 

> Oaplain John SmiHi’s Wmkfi, Arbor od , BIrminghum, 1W4; William Penn's Lcllirs, KKi; 

(1. Thomas, lli'^tory of New Jirscy, London, KIDS; Tlioinas (’’amptinins Holm, Short Description of New 
Sweden, Stockholm, 1702, (ransl, by Dnponooau in Afemons of the lltstorieal Swiefy of Pennsylvania, ni, 
Phila., I«S.'U; T. Amdiiis, History of Now Swodon, Stockholm, 17511, transl. in Memoirs of the Jfistoucnl 
Sockt y of Pinnsylvanin, xi, lSs74; Samiiol Smiin, History of the Colony of Nova CtsnriaoT NiwJirsey, Bur- 
lington, 1705; Potcr Kalm, Travels into North Amerka, London, 1770-71; (L 11. Loskiol, History of the 
Mmionofthc Unitid huthun among the Indians in North Amiricn, London, 17!f4; Geo. (’halmors,PoUlical 
Annalsof tho rrasent Xriiiled Golonios, etc., 17Si), New York Historical Snsiety ColUclions, IStW; John 0. E, 
Httckewelder, History, Manners and Gustoms of the Indian Nations who onco Inhabited rennsylvania 
tTnd tho Ncighboiing States, I’hila., IHIO, Mem. Hist. Soc. Penn., xii, 1870; also MSS.; James Grahamo, 
History of the liise and Progress of the United States of North America, London, 1827 (new od., 18.15, 1845); 
Thos. 1'. Gordon, History of New Jirsey, Trenton, J8;U; J. (’nrt».s Clay, A nnals of the Swedes on the Delaware, 
Phila., 1835; Yates and Motilton, New York, N. Y., I.s24; Isaac Mickle, Peminiscences oj Old Gloucester, 
Phila., 1845, Camden, 1877; A. (iiflord, Aborigines of New Joisoy, Proc. N. /. Hist. Soc., iv, Newark, 185t), 
pp. lf)3-*108; D. G. Brinton, The Lenape and their Legends, Phila., 18.S5; Handbook of American Indians, 
BnH. tiO, Bureau of A merican Ethnology, Washington, 1<X»7-1910. 

2 These designations are not translations of the terms given in parentheses, but “refer to the location of 
these sub-tribe.s on tho Delaware River, Minsi (from mint hin,io bo .scattered, and achsin, stone), meaning 
“people of the stony country” or “mountaineers”; Unami (from nahen, down-stream) means “people 
down the river”; and Unalachtigo (from wvnaUiwaf, to go towards, and t 'kow or t 'kou, wave) means “ people 
who live near the ocean.” Wolf, Turtle, and Turkey are the totemic designations of the three sub-tribes. 
(Brinton, op. cit., p. 34.) 

3 From the above tribes, in course of time, sprang man 3 ' others “who, having for their own convenicncy, 
chosen distant spots to settle on, and increasing in numbers, gave themselves names or received them from 
others.” (lleckewelder, Hist. Indian Nations, p. 53; see also ibid., p. 51.) 

* lleckewelder, Hist. Ind. Nations, p. 52. Brinton (op. cit., p. 37) is of the opinion, but on what grounds 
Is not stated, that the extent of the territory of tho Munsee as given h(5ro Is too great. In Ills 
words, “that at any time, as llec-ke welder asserts, their [tho Mimsee] territory extended up to the 
Hmison as far as tide- water, and westward Har bejond the Susquehannah’ is surely incorroA’l. Only 
after the beginning of the eighteenth century, when they had been long subject to the Iroquois, have 
we any historic evidence that they had a settlement on the last named river.” It seems, however, that 
even if the presence of the Munsee on or beyond the Susquehannah may be open to contention, their 
prcvsence along the Hudson is well established. Gifford (Aborigines of New Jersey, p. 180) states that 
^Hhe Minsi tribe extended as far on the west banks of tho Hudson as Tappan.” Yates and Moulton 
(History of New York, i, p. 225) place the Minsi even farther east, “from Long Island to and beyond Min- 
nisink.” According to Ruttenber ( History of the Indian Tribes of Hudson's River, p. 50) tho Munsee terri- 
tory “extended from the Katskill mountains to the headwaters of the Delaware and Susquelianna rivers, 
and was bounded on the east by the Hudson; their council-flro was lighted at Mlnlslnk (about 10 miles 
south of Maghackemek, New Jersey].” The Unami joined tlie Munsee on the south, somewhere about 
Stony Point. Going farther than this, Ruttenber gives (p. 93 et soq.) the various subdivisions of the 
Munsee along the Hudson and their location: the W aoroneck, about Dans-kammer; the W arranawonkong, 
from Dans-kammer to Saugerties; the Mamekoting west of Shawangunk mountains; the Wawarsink, 
in the district which still bears their name; the Katskills, north of Saugerties. 
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had “choacn to live hack of the two other tribes and formed a kind 
of a bulw'ark for their prote<;tion. . . , They extended their set- 
tieinonts from the Mitinisink, a place named after them, where they 
had their council seat and fire, quite up to the Hudson on the east, 
and to the W(!st or southwest far beyond the ‘Susquehannah’; their 
northern bouiuhiries wen* supposed originally to be the heads of the 
great rivers Susquehannah and Delaware, and their southern bounda- 
ries that ridge of hills known in New Jersey by the name of Musca- 
necun, and in Pennsylvania, by those of Lehigh, Cohnewago, etc.”‘ 

This is evidently ojie of the rare instances in which it is possible 
to make a clear tribal identification of older skeletal remains in 
eastern North America, and it is also a)i instance in which the con- 
tents of graves enable a fairly close estimate of the age of the site. 
The artifacts found with the various burials include a number of 
objects introduced by early settlers, a fact that shows the cemetery 
to he of historic date. Furthermore, one of the skeletons is that of 
a tall white man of vScandinaviaji or Nordic type, possibly one of the 
Dutch, English, or Swedes who reached the upper valley after 1614. 
As the remainder of the skeletons do not indi(*ate any trace of ad- 
mixture of whit.<* blood, the cemetery may be regarded as dating 
from the period of the earlier contact of the Indian and Caucasian 
races, or probably from the latter part of the seventeenth or the 
lu'guuiing of the eighteenth century. It was surely earlier than 1740, 
for in that year the main body of the Munsee was forced to move 
from the. Dela'waix', settling first on the Susfjuehanna and soon after 
on the Allegheny Jtiv(*r in Pennsylvania, where some of them had 
gone as early as 1721. 

An event of an throiw (logical importajice in connection with the 
Munsee before their removal from the Delaware is noted by Kutten- 
ber.* Iji the latter ])art of the sevejitecjith century, at the outbreak 
of hostilities between the Five Nations and the French, the advance 
of the Iroquois in the south was being contested by the Shawnee, who 
at that time were also engaged in war with the (’herokee. “In the 
lattc'r they [the Shawnee] suffered seventy, ajul but for the timely aid 
of the Mnhicam would have been destroyed. The Lermpes [Delawares] 
invited them to remove to their country; the invitation being ac- 
oopted, the Minsin brought the matter to the attention of the govern- 
ment of New York, in September, 1692, on an application to permit 
their settlement in the Minnisink country. The <!ouncil gave its 
a.s8ent on conditioji that they should first make peace with the Five 
Nations.* This was soon effected, and the messengers departed, ac- 

I Quoted from Hrdli6kii, The Crania of Trentoiif op. cit., pp. 32-33. 

s Rullenber, History of the Indian Tribes of Hudson's p. 178. 

» ‘‘River Indians returned from a residence with the Shftwanoe.s, brought with them some Shawanoes 
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conipanied by Aniout Viclle, an interpreter, and three Christians, to 
visit the cituntry of the Shaxmnoes and consummate the transfer. 

, . . Captain Arent Schuyler visited the Minnmnks in Febniaiy, 
and there learnetl that the Shawanoes were expected early in the 
ensuing summer. This expectation was realized.” 

From this it appears that between 40 and 50 years before their 
removal from the Delaware, the Munsee were joined by some Shaw- 
nee, which fact may explaiii certain peculiar conditions shown by 
the skeletal remains that will be cojisidered in the following pages. 

The moimd or cemetery explored by the Museum of the American 
Indian was known for many years, and some human bones had been 
removed from it, espc(!ially ly Doctor Dnlrymplo, who exhumed at 
least 15 skeletons, but tmfortunately these have been lost to science. 

CONDITION OF THE COLLECTION 
Genkral 

As already stated, the collec,tion from tln^ Museum of the American 
Indian consists of 57 Ifulian skeletons, which range from nearly com- 
plete to such as are represcMitcd by only a few bones. Notwithstand- 
ing th(! fact that the condition of the material leaves much to bo 
desired, many of the bones are sufficiently well })re, served to afford 
fairly good data for study. Tlu! bones show neither vestiges of green- 
ness nor traces of mineralization. There is no post-mortem deforma- 
tion, except in a few detached bones of the skulls of infants. The 
color of the bones is predominantly bi-ownish yellow, shading in some 
speciidcns to light dirty yellowish and in others to a darker brownish 
hue. 

Age and Sex 

Of the 57 individuals, .‘M were' iiduKs and 2.'} f40 per cent) were 
adolescents or children. Among t he udidts the estimated ages of the 
individuals range from 24 to 70 years, and miarly half were 50 years 
or more. Young infants (first year) and fiduses are absent, having 
I'ither been buried separately, or, more likely, had turned to dust, 
while the older, more substantial bones resisted disintegration. The 
cemetery was obviously one that served during a limited period as 
the communal burial place of a sedentary group of moderate popula- 
tion. The determination of the sex was facilitated by the good 
development of the sexual characteristics in the skulls, and by the 
presence of the pelvic and other bones of the skeleton. The results 

who intended to settle with the Minnlslnks, asking permission to that end. Council directed that the 
Shawanoes must first make peace with the Five Nations.— Council Minutes , Sept. 14, 1092.’^ 
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sliow that tlu5 .‘H adults wore divided equally between the sexes, as 
might l)(! expected in tlie ease of the remains of adults in the cemetery 
of a peaceful population.' 

AimFiciAL Dekokmation 

A fact of considerable interest is the presence of artificial defonna- 
lion in more (ban lialf of all tlio skulls j)rcservcd. In the majority of 
cases this appeal’s to be a sinqde occipital, cradle-board flattening, 
but there are, threi'. or four instances in which there are plain traces 
of bilateral frontal compression, whicli indicates intentional deforma- 
tion and suggi'sts t hat all the posteriorly flattened skuUs may possibly 
be of this variety, though the applied pressure failed in most cases to 
leave a distinct mark on t.he frontal bone." The restdt of no such 
practicif has been observc'd in any otlu'r ])art of the northern or middh* 
Atlantic States, but deformation of exactly this type was common 
in Arkansas and Louisiana, as well as in the area to the nortbeast- 
ward." Among the crania of the earlier and somewhat more easterly 
Lmiape n'poi’ted by tlu' writer'* to the number of 25, only two (both 
fi'iuales) showi'd slight occipital flattening. These facts are signifi- 
cant and ptiint either to some difference in derivation between the 
iMunsee and other Lenape and eastern Algonquian tribes, or, if of 
common derivation, to a connection between the Munsee and some 
people from the 'I'rans-Appalachian region to the stiuthwestward. 
It is in this connection that the historic, accession to the Munsee of 
some Sliawiu'o is sugg<«tive, for the latter, or a part of them, livcxl 
in Kent,ueky and Timnessee, where the practice of fronto-occipital 
({('formation was not uncommon, and in sqme pails of that area, 
indeed, was quite general. 

Patholooy 

The bones in the collection arc exceptionally free from the effects of 
injury and disease. The skulls exhibit no scars or injuries, and no 
disease, with the exception of a case of perforating mastoiditis in one. 
of the children (no. 285,348). There is, however, as will be shown 
later, a considerable proportion of dental caries, with some indica- 
tions of ‘pyorrhea alveolaris. 

1 Had the cemetery, prior to its disturbance, contained the remains of as many as 200 bodies of aii ages, 
including Infants, with a yearly mortality in the tribe of 35 per thousand, it could have been in use only 
about 60 years by a population of 100, and proportionately less, of course, for a larger group. 

2 As happened frequently on the coast of Peru, for instance, where the same type of deformation was 
practiced. No board was used in those Instances, the frontal compression being effected by means of pads. 

8 Report on a Collection of Crania from Arkansas, Jovrml of the Academy of Natural Sciences of Phila., 
xin, 658-583, Phila., 1908; Report on an Additional Collection of Skeletal Remains from Arkansas and 
Louisiana, ibid., xiv, 1909, pp. 173-240, 9 figs.; Report on Skeletal Remains from a Mound on Haley Place, 
near Red River, Miller County, Ark., Ibid., xiv, 1912, pp. 639-640; Report on a Collection of Crania and 
Bones from Sorrel Bayou, Iberville Parish, La., ibid., xvi, 1913, pp. 95*100. 

* The Crania of Trenton^ op. cit., 1902. 
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In the remaining bones of the skeletons the only marks of injury 

or disease, are as follow: 

Ilmneri (total number present, adults,* 50) : 

Left bone of no. 285,307: Old surface injury involving lower 
fourth of external border, with fonnation of some callus and 
a peculiar foramen (pi. 23). 

Eiglit bone of no. 285,303: Complete ankylosis with idna, ut 
i-ight angle, possibly as a result of an early fracture of the 
olecranon (pi. 24). 

Both humeri of no. 285,320: Some jieriostilis on distal third. 

Both humeri of no. 285,300: Osteoperiostitis, distal half. 

Jiadli (total number, adults, 45): 

Both bones of no. 285,320: Some osteoperiostitis over distal half. 

Vlnx (total number, adults, 44): 

Left bone of no. 285,300: Moderate osteoperiostitis, lower bone 
(right healthy). 

Femora (total number, adults, 60): 

Pair, no. 285,306: Modi'rate osteojieriostitis, distal half. 

Right bone of no. 285,330: Some osteoperiostitis, distal half 
(left lu'althv). 

Right bone of no. 285,320: Moderate osteoperiostitis, distal half 
(left, lu'althv). 

Ridit bone of no. 285,3i:»: Marked “mushroom head” (arthritis 
deformans); left healthy. 

Left bone of no. 285,321 : Moderate “mushroom lu'ad.” 

Tihix (total numb(‘i‘, adults, 58): 

Right 1)011(1 of no. 285,301 : Trace of ])oriostitis at middle (left 
healthy). 

Right bone of no. 285,303: Slight ostc'opc'riostitis on external 
surface, middle third (left healthy). 

Right bone of no. 285,300: Osteojuu-iostitis, proximal half (left 
healthy). 

Left bone of no. 285,313: Modenate localized osteoperiostitis, 
middle (right healthy). 

Right bone of no. 285,336: Moderate osteoperiostitis, middle 
thn'o-fiftlis (left healthy). 

Left bone of no. 285,309: Trace of periostitis (right Iw'althy). 

Pair of no. 285,320: Osteoperiostitis. 

Left bone of no. 285,321 : Slight arthritis, upper articular surface 
(right healthy). 

Fihulx (number present, adults, 51): 

Pair, no. 285,320: Osteoperiostitis. 

I The iKiiMW of the children .show nothing pathological. 

17135°-Bull. 62—16 2 
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CVmehfi (prosonl, 44): 

Pair, no. 285,305: Modorato ostroporiostiiis. 

Right, no. 285,320: Ostc'oporiostitis. 

Steimum (pr(*s(‘ni, 14): 

Moderate arthritic (*llang(^s in nos. 285,305, 285,300, and 285,314. 
Scajmbe (pn^sent, 25): Nothing pathological. 

Ribs (pn^s(Mit, 420): 

No. 285,305: Two long ribs fractiir(‘d, w(‘ll heahui. 

No. 285,300: One long ril) fractnr(‘d. 

In addition, most of the rihs of nos. 285,305 and 285,333 show 
traces of arthritis. 

Sjnne (of 25 individuals, mostly complete): 

No. 285,305: Some marginal exostoses (arthritic) in the (‘(‘rvical 
iuid liiniliar regions. 

No. 285,306: Moderate arthritic, exostoses, lumhjir n'gion. 

No, 285,333: Advanci'd spondylitis deformans, involving parts of 
dorsal and wlioh^ liiml)ar region witli sacrum, synostosis. 

No. 285,319: Mod(Tate arthritic, exostoses on nearly all. 

No. 285,311: Moderate arthritic exostoses. 

No. 285,320: Moderate arthritic, exostoses. 

No. 285,328: Moderate arthritic exostoses in c(‘rvi(*iil and lumbar 
regions. 

Pelvic honea (of 20 individuals): 

No. 285,321, right: Some marks of arthritis about ac(‘tabulum. 
Bones of the hand (numlx'r, 774): 

No. 285,303: Carpal bom\s of right all (bunagt'd, crushed, and 
fused with third nudacarpal. 

No. 285,320: One of the carpals crushed in life. 

Jiones oj the feet: 

Os ciileds (number, 61 ): Nothing ])athological. 

Astragalus (iiumbeM’, 58): Nothing pat hoiogical. 

Other bones (nund)er, 537): 

No. 285,321: Right scaphoid, arthritis (left luadthy). 

No. 285,326: First l ight metacarpal diminutive (may havii beam 
injured in early life). 

PatelUe (numlx'r, 38) : 

Pair of no. 285,329: Slight arthritis. 

A sunumuy of th(‘ above details shows that there are only six, pos- 
sibly seven, instances of more noteworthy injury, and of tlu'se three 
pertain to ribs (two in one person) and two to the wrist. Thesis are 
very moderate proportions of traumatism, and show plainly that the 
people represented by tlu'. remains led unusually peaceful lives. 

As to disease, there is evidence of only four conditions, namely: 
Periostitis, osteoperiostitis, artlu*itis, and arthritis deformans; and of 
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thisc four tho first two and again the last two aro closely related, 
being really only degrees or varieties of the same processes. It is 
(luite possible that all four conditions are merely differing manifi'sta- 
tions of arthritis. There is no well-founded suspicion of the existence 
of syphilis in tlu< tribe, and there is no trace of either rachitis, tubercu- 
losis, or tumors of the bones. (Dental caries will be referrc'd to under 
Teeth.) 

AVo may now approach the more strictly anthropological olv- 
servations. 


THE ORANIA 

General Observations: Differences in T>'pb 

Although the remains compri.so seventeen adult males and the 
same number of females, some of the .skidls are so defective that 
measurements and notes of value could be made only on those of 
ten males and thirteen females. 

In examining and arranging those specimens, the first realization 
of importaiu'c is that, while the majority clearly belong to one type, 
there arc a few that must bo clas.sed apart. The main typo, as will 
be noted later and more plainly from the measurements, is that 
characterized by dolichocephaly to mcsocephaly, and agrees with 
that prevalent among other Lonape as well as other Eastern tribes. 
The additional type is brachycephalic. Among the twenty-five 
skulls of adults there are four of the brachycephalic type, all females. 
A few, additional examples existed evidently among the children; 
and several of the remaining skulls may bo transitional as a result of 
admixture. The brachycephaly is so marked that it can not bo due 
to normal individual variation within the series, and if wo exclude 
this possibility the only remaining conclusion is that the broad-heads 
could not have been Lenapo, except by adoption. The individuals 
represented by these skulls might have come from western Pennsyl- 
vania, where brachycephaly seems to have prevailed at least in 
some districts; or from farther southwestward, from a region to 
which points the intentional deformation among the “Muuseo” 
crania. These possibly represent the Shawnee, who came from 
that section and who, according to growing indications, while 
speaking Algonquian were of a different type physically. 

The admixture of this type existed evidently also among other 
branches of the Lenape, and to a more limited extent among various 
other tribes of the Atlantic states. The writer called attention to 
this mixture in 1902,* and will return to the subject in the second 
part of this memoir, which deals with Eastern skulls in general. 

» Crania of TrentoUt op. cit. 
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('rriKK Descriptive Features 

. The skulls are of good size, but othenvise are characterized by 
moderate development. There is no massiveness, no heavy supra- 
orbital arches or (T<*sts, no heavy jaws. It is plniji that they did 
not belong to a tribe of great huntsmen or warriors. 

The frontal region, though prevalently somewhat low in the females, 
in a large majority of the cases is well arched; the zygomae are not 
excessively broad, the malar bones not heavy. The nose is rather 
short, the face only mildly prognathic. The dental arches, as in the 
majority of Indians, are very regular, and the same applies to (he 
medium-sized teeth. The vault of the skull from above is eitluu’ 
ovoid (58 per cent) or elliptical (42 per cent), while the outline of the 
norma posterior apjiroachcs more or less the pentagonal. 

In addition there may be mentioned an unusual scarcity of 
Wormian bones and an equal sparsity of marked anomalies. These 
and other features are treated in detail in another part of this paper. 
(See ])p. 35, 47.) 

Measurements 

The measurements' od'er many ])oints of interest, although, so far 
as the vault is concenied, l.hey are cmisiderably interfered with by 
artificial deformation in some of the specimens. As in certain 
former reports by the writer, they wll be dealt with in order accord- 
ing to their significance. 

FORM OF THE VAULT 

'fhe inoasuremeiits relating to the form of the vault c,om})rise the 
maximum length and breadth, and the basion-brognia height, with 
the resultant percentagcvrelations or indexes. The details are given 
in the accompanying table. Although the number of undeformed 
a{)ecimeus in good condition is small, it will bo seen (a) that th»'.re 
Is an absence of extremes in the several dimensions, (6) that the 
crania range in ty[)e from dolichocephalic to mesocephalic, and (c) 
that they show good height. As a result of the latter, both the 
height-length and the height-breadth indices are high, though corre- 
sponding well with those of many other Indian tribes and those of 
numerous other branches of the yellow-brown race. Comparisons 
will be found in the second part of this report, which deals with the 
Eastern Indians in general. 

1 All raoasurements presented In this report were taken personally by the writer, with proved instruments 
and due care. U nless otherwise noted, the methods follow strictly the international agreements of Monaco 
and (leueva. 
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1. Xd XSKK CRAKIX- MKASI'KKMKNTS RKLATlNl! TO TlfK FORM Ot' THIC VAT 1,T » 

MVLKS 




Length, 

llreiuilh. 

TTcight 


Height- 

Height- 



maxi- 

maxi- 

(has ion- 

ind* K 

length 

bread III 



intim 

mum 

hregma) 


indo.x 

index 

Civl. No , 

Oeforiiuit ion 







1’ h.N.M 





hXKXl 

ex 100 

oxlOO 



(a) 

(Id 

(c) 

. — 

-- 

- -- 






a 

a 

h 



cm. 

cm. 

cm. 





(SliKia asvmmptrv) 

1S.<> 

13.3 

H.2 

70. 1 

rf}. i 

IIKI. S 

2s:),3()s, . . 


19. S 

1 1. 0 

13. S 

7.3.7 

09.7 

94. .5 

2n'>. ,«)♦». . . 


18.7 

H 

11 

71.9 

71.9 

100.0 

2s:.,313. . . 


1S.S 

U. 1 

a 7 

70.0 

72.9 

95.1 

2S.'».X2<i. . . 

Slight (Hvipilal llattonliiK — 

(i:.:) 

(i:i.T) 

(11. 1) 





Moilpi'ah* rxripilal lljitlenitig. 

(17. H) 

(If).!) 

(11.0) 




. . . 



(17.0) 

(14.0) 

(13.7) 






(0 

(1) 

(1) 

(4) 

(1) 

(1) 


V\<Mag(N of inidp- 








foniiod . . . 

19 05 

14 1 

13.9 

73.9 

73.1 

98.9 



Kl.M 






1 

is 2 

It t 

l.t. 1 

;3. 1 

72 

9S. 5 

2S-»,:V27... 


17. 0 

13. 1 


71 1 

70. 0 

91.7 

2S',..il>7. . 

TriU’o of froulo-cKvipital llai- 



j 12. 1 





t«Mli!lgt 

lO.O 

13 

1 12.9 

70.9 1 

7)1. 3 

99. 2 

2S\.{20.... 


17.1 

13.1 

13 

77 

71,7 

97 

2S‘.,;U7... 


IS 

11 

13 

77. S 

72. 2 

92.9 

2s:..302... J 

Mode? ill pofcipilal lliillonlng. 

(10.0) 

(11.1) 

(13.2) 




2y'>,3(H... 

. .do 

(10.0) 

(U.:i) 

(11.2) 




2S'i,:uii... 

.do 

(10.9) 

(11.4) 

(11.2) 




2s:), 321. .• 

Miiikf'd occipital wllh.slight 





fioiilid liulttiiihig 

(JO. 1) 

(11. r») 

(11.2) 


" i 




(5) 

(:») 

(•'■») 

(•>) 

CO 

(5) 


A\c?agps of undc- 








fornicd 

17.6 

13.4 

12.9 

75.8 

73.1 

96.4 




— 

' - 

, 


— 


* ArranK<*<l oi' tlu‘ Ijjxsis of Ujp cephiilk* 
t Not suniciont to vitiaf© tlio nmsiiroinoTits. 


Attention may ho calh'd to the lower value of the average cephalic 
iml('x and the higher value of the avc'rage height-breadth index in 
the males than in the females. These conditions, due to the relar 
tivoly greater length and also to the relativ(dy gi’eatt^r height of the 
male skull, are not exceptional and will later be. found to be quite 
general among Eastern Indians, 

The identical value of the average height-length index in the two 
sexes is of no special significance and is probably incidental. 

In the deformed skulls we see the usual effect of the flattening by 
the lessening of tlie length and a compensatory increase in both 
bnnidth and height. 
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SIZE OP THE SKUI.L 

The principal dc^tcrminatioiis relating to the size of the vault are 
the cranial module or moan diameter, the capacity, the circum- 
ference, and the antero-posterior arc, all of which are given in the 
next table, where also is shown the thickness of the skull, which is 
of importance as a corrective to the external dimensions. 


IT. MdNSKK rUANTA: MP:AHUKKMKNTS RKI.ATINU TO THK HTZK OF TJTE VAUI/r* 

MALES 





(’ironm- 


Thickness 



(’ranial 

fereiico 


of left 



Module 

maximum 

Nasioii- 

parietal (1 

Number 

('apacity t 

L+H + H 

(above 

opisthioii 

cm. above 



— 

supra- 

arc 

and along 



3 

orbital 


squamous 




ridgos) 


sufurc) 


r. < 

cm. 

<m. 

< m. 

min 

2}>r),32<l 

1, 470 

15.27 

49.3 

30. 2 

4 

2 sr>,;uM) 


15.57 

51.5 

30. 0 

4. 5 

2S.Vi<W 

1,315 

15.47 

51.7 

38. 3 

5.*5 

2S.V191 

1,51.') 

15.s;i 

51 

30. 9 

0. 5 



1,530 

15. 10 

49. 1 

35. 2 

5. 0 

2sr),3i.^ 

],.5.50 

15.03 

51.3 

37.1 

5. 5 

2k\‘MS . . . 

1,720 

10.07 

55 

39. 5 

4 


(7) 

(7) 

(7) 

(7) 

f7) 

Averages 

1,544 

15. 66 

51.3 

37.1 

5 


PEMALKS 




2s.'>,;i27 

J , 225 

1 1. 37 

18. 5 

34.9 

3. 5 

2>Ci,307 . . . , 

1,210 

14.27 

47.0 

33.9 

3.5 

2V),317.,.. . - 

l,2()5 

15.0 

50. 2 

35. 1 

5. 5 



1,2.S0 

14.00 

48.2 

35. 0 

4.0 

2sri,3m - . 

1,275 

15.03 

48.7 

33. 3 

5.0 

2.sr,,302 

1,295 

14. U 

47.9 1 

33. 8 

4.0 

2S.''»,30‘) 

1,3(K) 

14.87 

.50.1 

30,3 

4.0 

2S.''),321 

1,310 

1.5.03 

48. 7 

34.0 

5.0 

283.310 

1,375 

15. 17 

49.3 

.35. 0 

5.0 


(9) 

(9) 

(9) 

(9) 

(9) 

Vverages 

1,285 

14.75 

48.8 

34.6 

4.4 


* Arranged on the basis of capacity. 

t Measured with dry mustard-socd and by tlie writer’s methoii described in Scunce, xvii, 1903, pp. 
1011-1014. 


It will be noted that the measurements of the Munsee skulls, par- 
ticularly those of the males, show fair capacity as weU as external size 
of the vault, and also that only a few of the crania are thick-wailed. 
An interesting feature is the unusual superiority of the measurements 
of the males over those of the females. This in a measure is due to 
the occurrence among the males of one skull of extraordinary size 
(1,720 c. c.); but even if we exclude this, the differem^e between the 
two sexes is somewhat great(‘T than among other Indians. In the 
following table are given a few comparative data on this point. 
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III. HELATION OF AVKKAIJES OF MEASVREif KNTS RKLATINO TO SIZK OF VAPLT IN 

M VLES ANI> FEMALES 

(Nfjilos hK)) 



These data are of interest in a nunil>er of additional partieulai's. 
In the first place, it is seen that, harrin^ capacity, a strikinjjj similarity 
exists in the relation of female to juale mcNisuremeids in the different 
t^roiips of Indians. There/ are reasons to believe that- siK^h resem- 
blances are not confined to these trilus alone or even to Indians 
gimerally, but extend, with a limited range of variation, to all races. 

Anotlier remarkable fact is that the external measurements of the 
skull, especially the mean diameter or module, and (he circumference 
show practically identical percental relations in the two sexes, aver- 
agingeach about 96 for tlie female to 100 for the male; while in (‘apac- 
ity the ditference is de(*idedly greater (less than 90 to 100) in favor of 
the nude, notwithstanding the fact that the thi<‘kness of the female 
skulls averages smaller. In other words, a fmnale skuU only nine- 
tenths as thick as that of a male and which giv'^i'S extenud measure- 
ments that compare witli those of iho mal(» cranium in a I’atio of 90 
to 100, will stand in respect to its internal capacity toward the male 
skull as only S8 or 89 to 100. The caiisi' of t Ids must be attributed to 
the unequal build, in the two sexes, of tliosi^ parts of the skull which 
are not reached by the ordinary external ineasureimuits, and the 
narrower and especially the lower frontal region in the female plays 
probably a large part in this connection. 


HEJ.ATION OF SIZK OF SKTTLL TO STATURE 

The size of the head, as is well known, bicreases with stature. 
This increase is not uniform, but progresses in a diminishing ratio. 
The fact holds true in all races, thougli the exact values of the ratio 
with the different racial elements have not as yet l)cen determined 
definitely. In the case of skeletal remains, in which it is not possible 
to leani the exact stature, the most suitable manner of obtaining 
light on the subject is to compare the length of the femur with the 
cranial capacity, by which means we ascertain the number of cubic 
centimeters of the capacity that correspond to each centimeter of 
the length of the femur. The following data give the results of such 
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a comparison among tlic Munsce and on Indian skeletal remains from 
Arkansas and Louisiana.* 

IV. MCNSKF: ('UANrA; RF:LATn)X OK SKI LL f'APACITV To .STATI'RK* 

MALES 





Kemoro- 

cranial 

Number 

iiirondylar 
length of 
right femur 

Skull 

capacity 

inde.v ( - c.c. 
of skull 
capacity 
per 1.0 cm. 
of femoral 




length) 


cm. 

C. f. 


. ... 

43. 4 

1,530 

3.5. 3 

- . .. 

44.2 

l,.515 

34.3 

. ... 

4.5.1 

1, 720 

3S. 1 


4.5. 1 

1,.51.5 

33. 0 

2>V),31:L. 

4.5.3 

1,:m0 

34.2 


40. 0 

1, 170 

31.. 5 

2S.0,.W«. . 

4S.1 

1 , .5i).> 

31 3 



(7) 

(7) 

Averages . . ... 

(46.4) 

(1,544) 

(34. 0) 

KxcluMive of 

45.4 

1,614 

33.3 

FEMALR.S 




2H.'',,;j02 . . . 

39. 4 

1,29.5 

32. S 

2H.M27 

' ti). 2 

1.225 

,31). 4 

2Sr>,32t).. ... 

42 

1,2S0 

.30 .5 

2.S.')3KI . . . - . 

42. 3 

l,.3nu 

30. 7 

2.s.Vild 

43 

1,37.5 

32. 0 

2S.V121 ... 

13. .5 , 

1,310 

30. 1 

2K.'»,;i()4 

43. S 

1,27.5 

29. 1 

2sr>,:i()7 . 

44.7 

1,210 

27, T 



(N 

{^) 

Averftge.s 

42.4 

i 

1,288 

30.4 

('OMI’\RATI^ F. I)\TA 




MARKS 




Arkansajs (o) 

4.5. 1 

1,440 

! 32. 1 

I Louisiana (7) ... 

' n 4 

1, 434 

32.3 

KEMVLES 




Louisiana (5) j 

41.7 1 

1 1,330 

31.9 


' Arranged on the basis of stature (i. e., length of femur). 


The results presented in the talile show considerable individual 
variation in the femoro-cranial index, by reason of which there is 
some irregularity of alignment of the cases. This is especially true 
in regard to the capacity, which in this small series shows little 

» Published by the writer in his Report on an Additional Collection, etc., op. cit., i>p. 179, IfW. 
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reg^nlarity or evidence of conformity with the aforementioned general 
rule of increase of the size of the head with stature. The tallest of the 
eight females had one of the smallest heads, and the man with the 
largest brain was not even of average height. However, there is no 
doubt that if the series of skulls was considerably larger, the usual 
progression, showing gradual increase in the- size of the brain with 
the height of the body, would be apparent. 

The femoro-cranial index progresses much more regularly than the 
capacity, and shows another well-known fact, also common to all 
human races, namely, that while the absolute size of the brain enlarges 
in proportion to the stature, its relative dimensions with reference to 
stature diminish as the lUtter increases; so that while the tall Juan or 
woman may be expected to have an absolutely larger })rain than the 
average of his group, relatively to liis stature he will have less brain 
matter thanlhe short individuals of the same group. 

The averages in the prec^eding table are interesting in another 
particular — i. e., the difference in the value of the femoro-cranial index 
in the two sexes. Both the former records of the Louisiana crania 
and those of the Munsee now presented show these indexes to bo 
perceptibly lower in the females than in the males. The superiority 
in tliis respect among the male crania is seen not only in the averages, 
but practically throughout the records, seven of the eight indexes in 
the females being l)el()W the minimum of the indexes in the males. 
It seems evidemt that among the Indians the brain substance in the 
females is not only absolutely smaller than in the mdes, but is also 
somewhat smaller for each centimeter of stature, so that men of the 
same height as the women would still sliow an advantiigo in this 
particular. This advantage is not necessarily connected with men- 
tality, but may be due to the greater muscularity of the males. 

As to thf3 value of the femoro-cranial index in different tribes, we 
can as yet say nothing positive. The indications are that if differ- 
ences exist, they are not of a very pronounced character. 

SIZE AND SHAPE OF THE FACE 

The measurements chosen, as in the writer^s work previously 
cited, are only the most essential. '^Fliey include the total and upper 
length of face, and the three breadth measurements — ^the smallest 
breadth of the forehead, the greatast facial breadth in the plane of the 
zygomatic arches, and the breadth at the angles of the lower jaw. 
As to the total facial length (chin-nasion), wherever the teeth were 
worn due allowance for the wear was made on the basis of measure- 
ments on well-preserved teeth of the same sex and in the same group. 

The results, presented in the next table, show that among the 
Munsee the face was of only fair height and that its other dimensions 
were rather subdued for Indians. 
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V. M(TN8KK(’UANIA: MKASrRp:MKNTS HELATfN<i TO SIZE AND SHAPE OF THK FA('K* 

MALEH 


Numl)er 

Total 
leiigfh 1 
of face 1 
(chin- 
na8iou)t 

1 

1 

b'pper 
length 1 
(pnx^^ 1 
tnion- 
nasion) I 

^y) 

1 

Breadth 
nf fiice 
fdiam. 
bizyg. 
max.) 

{*) i 

1 

Facial 

index 

total 

XX 100 

* 

L ... 

Facial 
lncle.x 
upper 1 
yxloO 1 
z 

Cephalic 
index of 
the skull 
(for com- 
parison ) 

Diameter 
frontal 
minim uin 

Diameter 

bigouiai 


rvi. 

cm. 

1 

cm. 




cm. 

cm. 

28.^303 

11.8 

«.s 

13.7 

86.1 

49.6 

70, 1 

9.3 f 

11 

2H5.:«W 

12.2 

7.0 

13.9 

87.8 

1 ,50. 4 

74, 0 

9.5 

11.9 



12.1 

(i.9 

13.6 

89.0 

«). 7 

(t) 

8. 7 

10. 6 

2M,m 

12. 0 

7.2 

11.0 

8.'). 7 

1 .51. 1 

76. ♦» 

9.0 

9. 5 

2Sr,,30H 

12.6 

7.4 

14.2 

88.7 

52, 2 

7:{. 7 

10.1 

11. 1 

3H:),:ior) 

12.1 

7.2 

13.6 

80.0 

•52.9 

(§) 

9.6 

9. r. 

28.5, ;w)l 

12.3 

1 7.6 

II. 2 

8<>. 6) 

.53. .5 


9.5 

9 


(7) 

<7) 

(7, 1 

(”) 

(7) 

1 

(7) 

(7) 

1 

e 

> 

< 

12. IS 

7. 15 

13.9 

87.6 

61.5 


9.4 

10.4 

[ 

. . 1 

1 


FEMALES 


28.5.310 

11.9 

7.0 

13. 6 

87.5 

.51.5 


1 9 8^ 

10 3 

285,327 

11.2 

6.6 

12. 4 

90.3 

.53. 2 

7t. 4 

1 ' 

8. 7 

2.85,302 

11.9 

7,0 

12.8 

93 0 

54. 7 

(§) 

! 9.3 ; 

9 8 

28.5,307 

(?) 

11.8 

6,8 

12. 4 


.54. 8 

76.9 

1 8.5 


28.5, 

7.3 

12.9 

91.5 

56. 5 

(§) 1 

9. 4 ! 

9. 6 

Averages 

(4) ! 

11.7 

f.'» i 

6.9 

1 _ 

i 1 

1 12. 8 ! 

(4) 

90.5 

(•'») 

54.1 


9.1 : 

i 

9.6 


* Arranged on the basis of the Upper Facial Index. 

t Where teeth were worn oil, due allowance was made for the defo(*t, tJie normal enameled jiortion of 
median incisors In apposition being taken tis 19 mm. high, in tiie men. 

J Slightly deformed. 

§ Deformed. , 

The bizygomatic breadth, thoiigli not really small, is Ixdow the 
average in many other tribes of Indians, while the frontal breadt h 
and that of the lower jaw are also somewhat licdow the medium. 
These results bear out the statement made under ‘^General Observa- 
tions'^ (p. 20) relative to the moderate proportions of the face of tlu'. 
Munsee. Comparative data given in the second part of this reaper t 
indicate that in some of these respects, especially in the height of the 
face, the Mnnsee were somewhat exceptional among the Eastern tribes. 

The facial indexes iudicatf^ mild cliamoeprosopy to mild lepto- 
prosopy. Both the total and the upper indexes are perceptibly 
higher in the females, which on analysis of the measurements is seen 
to be duo to the relatively greater narrowness of the face in the female, 
winch, in turn, is doubtless connected with a relatively smaller devel- 
opment of the temporal muscles, the main mascles of mastication. 
The same condition was noticeable in the crania from Arkansas and 
Louisiana previously reported by the witer, and is probably quite 
general among Indians. Some of the foreheads and some of the lower 
jaws among the Munsee, as will be seen from the details, were rela- 
tively quite narrow. 
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MALE MUNSEE SKULL, NO. 285,303, U.S.N.M. (VIEW FROM ABOVE), 
SHOWING TYPICAL FEATURES 
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ORBITS. NOSE 

With respect to tlie orbits, the writer follows his invariuhle <Mistom 
of making measurements on both sides and recording tlie mean, 
which, in turn, gives rise to a mean index. This procedure is necessary 
in view of the fact that in only a minority of cases are the two orliits 
of equal dimensions and tliat sometimes they differ (‘onsiderably.* 
Among the series of Lenape crania which tht> writer rejiorted on in 
1002,* there were several specimens in which the orbits were unusu- 
ally low. At tliat time it seemed as if this feature might be almost 
characteristic of these Indians; but evidently such is not the case, for 
low orbits are quite rare among the Munsee. As will be seen from the 
following figures, in only one instance (male, no. 285, .‘1 Hi) are the orbits 
decidedly low and broad, giving the microseme * index of 78.1. Of tlie 
remaining case's four males and two females (48 per cent) are mesoseme, 
while two of the males and live of tlie femah's (50 per cent) are mega- 
seme. The extensive fluctuation of the orbital index in both sexes 
of th(^ Munsee tribe is very striking, but much the same variation was 
observed ‘m the Arkansas and Louisiana crania previously mentioned, 
and is jin^scnit among the Eastern tribes in general. 

VI MDNSKK (UiANIA: OUBITB ,♦ NOSK t 


MALES 


Orbits 




No,ve 


Numl)er 

Mean 

height 

(a) 

Mean 

breadth 

(b) 

Me.an 

index 

bXKH) 

a 

N\imber 

Height 

Breadth 

Index 

BxUK) 

■ H ' 

2S.'),313 

cm. 

3.2 

cm, 

4.1 

7«. 1 

28.'), ,303 

cm. 

5. 0 

cm. 

2.2 

41.0 

2S.^,30S 

:i 1 


Kl. 1 

28.''), 326 

.5. 0 

2. 3.5 

47.0 

‘isry,m 

3.4 

3.9 

87.2 

28.-), 301 

5.4.5 

2.6 

47.7 



3.0 

4.0/) 

87.2 

28.3, .305 

5.0 

2.5 

50.0 

2.v>,300 

3. 3.-> 

3. 7.') 

89.3 

28.’), 308 

.5.3 

2.8 

.52.8 

2,S6,32r) 

3.3 

3.6 

91.7 

28.’), 306 

5.0 

2.9 

58 

2S.'>,3()1 

3. 0 

1 3.9 

92.9 

28.5,313 

,5. 15 

3.0 

.58.3 


( 7 ) 

( 7 ) 

( 7 ) 


( 7 ) 

( 7 ) 

( 7 ) 

Averages 

3.4 

i 

3.9 

87.6 


5.1 

2.6 

61.1 




* Arranged on the basis of the Orbital Index. f Arranged on the basis of the Nasal Index 
> It seems advisable to mention at this point the exact method used by the writer In the measurement of 
the orbits, for there appears to be not a little discrepancy in this respect among different workers. The 
measurements are those of Broca: The brea<lth is from dacryon (the point of intersection of the la(?hry mo- 
frontal suture and the sharp free orbital border of the lachrymal canal) to the most distal part of the 
lateral boundary of the orbit, below the malo-frontal suture; while the height is the maximum height, from 
about the center of the lower border of the orbit. Both dimensions can be taken with fair accuracy by 
either a graduated rod or by the two sharp points of the compat gliasihre. The main point is that the 
measurements should not comprise any part of the borders of the orbits, particularly the outer one, which 
differs considerably in thickness and breadth, and part of which seems not infrequently to be included 
by those who take these measurements. 

* Crania of Trenton, etc., op. cit. 

^ Broca’s classification. 
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VI. MUNSKK ('JiANl.X. ORBITS, \OSK -(’ontmuoil 
KKMO.h^ 


NimhIrt 


as.'), .*{21 . . . 
‘jM-vno...- 
2sr».:i(»7 ... 

2sr),327...- 

2S5,:ifM.... 

2S5,;K)2.... 


Averages 

Tho avorago orbilal index in the fenial(‘ Minisec' is higli('r Ihnii that 
ill the males, as is generally the ease, a faet din'e-tly <lu(‘ to tlu‘ IwaiviiT 
devi'lopnKMit of the supraorbital region in tlu^ niab's. 

The vme in many of tb<‘ individual Miinsin^ in eonfonuity \\ilh the 
rest of the upper face, was rather short, but ()(‘easionally it was (]uite 
broad. The indexes, according to Brocas (dassilication, give four 
instances (Jf) jier c(*nt; m., 1 f.) of leptorhini(‘, four (‘asi's (‘25 pw 
cent; 2 m., 2 f.) of mesorluim*, and eight cases (50 piT cent; 2) m., 
5 f.) of moderately ])latyrhinic. nasal apc'rture, tlu' averages falling 
both in inesorhiny. Tlie usual accompauiinents of platyrhiny in the 
negro nose, howeviT, are invariably al)sent, the inlVrior borders of the 
apertun* being mod(*rat(‘ly sharp and the bridge show ing ginierally a 
fair develo[)m(Mit. 

PUOaXATTllSM 

Measurements ridating to prognathism include three basal diam- 
ctei's, namely, from basion to prosthion, the subnasal point and nasion ; 
and the subnasal (alveolar) height, with the heights from prosthion and 
the subnasal point to luxsion. These lines connected givi^ us, in skulls 
in wliich tho facial parts are w\'ll preserved, the angle of the face as a 
whole and also the alveolar angle, which it is important to measure 
separately. 

An extended and meritorious report on the naso-alveolo-basilar 
angle such as here described was published in 1909 and 1910 by Dr. 
P. Rivet, ‘ who commenced its determination independently by the 

^ 1/ Anthropohtgie, xx, IIHW, pp Xi et stHp, 175 t*t seq.; IDIO, pp. rAV), tillT. 
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MALE SKULL, NO. 99-6669, A.M.N.H., FROM MANHATTAN ISLAND 

(FRONT VIEW) 
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VII MUNSEK CK.VNIA: PROUNATIUSM, FAC'IAE AND ALVEOLAR* 
MALC8 


Number 

Ran ion - 
prostliion 
line 

(a) 

Basion 
subnasal 
point t 

(ft) 

Uasion- 

nasioii 

w 

Prostbioii- 

nasion 

lieiglit 

(rf) 

Frost bion- 
anbna.sa1 
]>oint height 

(r) 

Faidal 
angle 
(luiglo he- 
t w'eeii a 
and d) 

Alveolar 
angle 
(angle be- 
twiHin a 
imd e) 


cm. 

cm. 

cm. 

cm. 

cm. 

O 

0 

28.'), .nr, 

10. o 

9.7 

10. 1 

7 

2.1 

70 

62 

2S.i.:iOK 

10. 2 

9.2 

10. .I 

7.4 

2.2 

70 

58 

2s,*,.;soi 

10 

KH 

10. 1 

7.6 

2.3 

72 

54 



9.4 

8.6 

10. 0 

7.2 

2.2 

74 

64 

2.k')..T26 

9.0 

8.9 

I0..i 

6.9 

2. 0 

74 


2S.''vmi 

9. a 

K.7 

10.2 

6.8 

1.9 

77 

61 


((i) 

(«) 

(9) 

«>) 


(9) 

(6) 

Averago^5 

9.9 

9.0 

10.3 

7.15 

2.1 

73 

59 



10. 4 

9.2 

“"1 

10. 1 

6.8 

2. 1 

69 

.12 

2.s.“),.S27 

0.4 

8.4 

9.7| 

6.6 

1.9 

7t 

.15 

2S.i,.{02 

9.0 

8.0 

9.0 

7.0 

2.2 

7t 

.18 



10 

9.0 

JO.-'i 

7. ;i 

2.1 

74 

.1.8 

2S.').3H) 

9. 1 

1 

8.4 

10. 2 

7 

2. 1 

76 

58 



(ft) 

(ft) 

(ft) 

(ft> 

(ft) 

(ft) 

\ \ 

9.6 

8.6 

10 

6.9 

2.1 

74 

1 

67 


Arraii^joinctit ol oasos leased (m Facial AukIc. 

t rtio “siibnasnl poiiil” of the ^\ritcr is tlio Unvftst point on t)io inferior Jmitlor of tiio nasal aportnro 
on llie F‘ft side: it is the point from which the height of lh« nose is measured. 


same motliod as that of the presout writcM* and almost sinniltaiioously 
with him; but iio comparisons arc as yet availaldc in ropird to the 
alveolar an^le. It appears from Rivet’s data that amon^ modern 
white adults the average of the facial angle, as heroin defined, range's 
in round niimbei‘s from 70.5'^ to 73®; * iMUong the negroes, thii mean 
of Rivet’s sericis gives 68,5®; among several groups of American 
Indians it was 68® to 71,5®. Rivet calcailated his indexes inathemat/- 
ieally and with the help of an abaque,” while the writtu* obtained his 
r(‘sults by the dhect (graphic,) method, which, for small series of 
calculations and used with precision, seems to him [)refcrable, although 
the results are probably quite comparable. By this method the writm* 
obtaini'd on the Arkansas and Louisiana crania, previously rc'portc'd, 
average's rangmg for the facial index from 70® to 74® for the males, 
and 68® to 70® for the females; whiles the alveolar angle gave the 
avf'rage of 55® to 60® in the males, and 51® to 53® in the females. 
The Munsee crania give the rather high average of 73® for the males 
and 74® for the females, with respect to the facial angle, and 59® in 
the mal(‘s with 57® in the females for the alv(M)lar angle. T'hcse 

I Au exceptional group of Weiidj* readied 76.0®. 
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%ur(»8 indicate that both the facial and the alveolar protrusion in the 
Munsoe was oxceedinj2:ly moderate for a group of Indians, although in 
a measure th('. h(‘ight of the indexc's is due to the shortness of the face. 

PALATK 

It was possible* to <d)tain satisfactory in(*asureinents of the palate 
(or, more strictly spc'akiug, th<* U|)per alv(*olar arch) in instamu's, 
whicb, in view of tli(‘ usually frequent defects of tlu^ arch, is a good 
proportion of the cases. The measurements and index(*s follow 
Tnrner^s method, which is (piito satisfactory.' The greatest l(*ngth 
record(‘d by Turn(*<r in 20 European male and 8 European female 
skulls was () (un., the smallest 4.7 cm.; the greatest breadth 6.0 cm., 
tli(^ smallest r>.6 cm. The sanu* measurements among tlie Munseo 
range, if we tak<^ botli s<’!xes together, from 5.1 cm. to 6 cm. for length 
and 5.0 cm. to 7.2 c.m. for breadth, showing both dimensions, tliough 
men*, ('specially tlu^ breadth, to be slightly superior in these Indians 
to what they are in whites. The ptilatal or uranic'^ index averaged, 
in Turner’s whites, 1 16.2 in the mail's and 115.6 in thebuuales; in the 
Mnnsee the av"(‘rag(‘S an’* 120.7 for the former and 120.5 for the lattc'r 
sex, showing tlu^ palate in these Indians to be more “ brac/hy-uranic., 
or relatividy broader. The sexual differences in both Turner’s and 
th(* ])rese!it seri(*s an* so small as to be practically negligible. In the 
dilb'ri'ii t grou])s of Arkansas and Louisiana crania, reported in 1 009 by 
the writer, the av(*rage palatal index ranged from 116 to 122 in the 
mall's and from 115 to 122 in the females — conditions very similar to 
those shown in tlie present observations. 

It may hen' ho point(*d out that the whole subject of the dimensions 
of the palate or av^eolar arch in the different races, and especially in 
th(^ differi'nt types of skull, needs investigation. As it is, the varic'ty 
in the dinn'iisions and shape of these structures, and especially their 
corn*lation with the rest of tlie face and skull, are only imperfectly 
understood. 

1 Length: " From the svlveolar p(>iT\t to a line dra\vTi across the hinder borders of the maxillary bones. 
Breadth: Maximum external just above the molar teeth.’' 
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Mil. MTNSKK riiANlA: I'ALATK.* LOWER JAW;** FORAMEN MAONUM 

MALK8 


■ ' I 

riilato I l/owprjaw 


N umber 

- -- TJ 

j 

Length I Hn'.uHh 


NumlH‘r 

TIcighi 
ut sym- 
physlsf 

Thl(‘k- 

at 2d 
left 
molart 

Diam- 

eter 

bfgnn- 

Ull 

Mini- 

m»mi 

breadth 

of 

ramus 

Angle 

(Tmmn)§ 

Number 

Mean 
diam- 
eter 
L-b B 
2 


cm. 

cm. 



cm. 

cm. 

cm. 

cm. 

0 

- 

cm. 


5. ^ 

tl. 7 

11 

286,316 

3. 4 

l.fy 


3.7 


286,301 

3.3 

2s.'t,301 

rj. s 

().« 

119 

286, 30:1 

3.6 

(H) 

11 

3 

120 

285,30.5 

3.3 


r>.7 

f].H 

119,3 

286,305 

3.6 

1.3 

9.6 

3.5 

U7 

2.8.5,303 

3.6 

2H.>/n5 

() 

7. 2 

120 

285,313 

3.6 

1.4 

9.5 

3.6 

llrt 

28.5, 30fi 

.3,5 



fi.fi 

120 

285,301 

3.7 

1.3 

9.3 

:i,6 

llfi 

286,308 

3.6 

2.S.w,3a5 

5. 3 

6.4 

120. S 

286,306 

3.8 

1.3 

9.5 

3.6 

117 

28.5,326 

.3.6 

2>v3,:iOS 

.1.7 

7.0 

122. H 

28.5,326 

3.8 

1.3 

10.6 

3.2 

116 

28.5,313 

3.8 

2S.'),:«)3 

r». 1 

fi.6 

129. 1 

285,308 
28.5, dl.> 

3.9 

1.6 

11.1 

3. i 

121 




3.9 

1.8 

10.9 

1.0 

121 










Avoragc.s . 

; (S) 

; 5,6 

(«) I 

6.8 

(S) 

120.7 


■ (0) 

3.7 

(X) 

1.5 

(X) 

10.6 

(9) 

! 3.5 

1 

(«) 

118 


(7) 

3.6 




FEMAI.K.S 


28.5,. 327 

.5.1 

.5.9 

11.5.7 

28.5, ,321 

3.2 

1.6 

9. 6 

.1. 3 

128 

28.5,309 

3.1 

28.5,307 

.5. 6 

6.6 

117.9 

2S.5,.307 

3.2 

1,2 

8.7 


127 

285,327 

3.1 

2S.5,.301 

.5. 2 

6.2 

110.2 

28.5,310 

3.4 

1.6 

10.3 

3. .5 

131 

28.5, ,304 

3.2 

28.5.302 

,5.2 

6,4 

12,3.1 

28.5,321 

.3.6 

1.66 


3. .5 


28.5,310 

3.2 

2s.5,3»0 

.5. 2 

6. 6 

126. 9 

28.5,347 

,3.5 

1.6 


.3.4 

128 

28.5,302 

3.3 





28.5, :102 

3.7 

J.6 

9.8 

2.8 

140 

286, 320 

3.3 





28.5, .320 



3. 1 

123 

28.5, .347 

,3.3 





286, 3W 





130 

286,307 

3.4 











('i) 


(.'■)) 


(6) 

(6) 

(^) 

(6) 1 

17) 


(8) 

\M'ragf^s. 

5. 25 

6. 35 

120.5 


3.4 

1 

1.5 

9.6 

3.2 

130 


3.2 


* ArraiiKCfl on tho basis of tho Palatal Index. 

** Vrrangcfl on the basis of tho height at symphysis, 
t The vertical height in median lino. 

t M.'asured with the compas glMire in sneh manner that the center of the second molar or of Its aveolus 
corresponds to the middle of tho rod of tho compass between tho two branches which are applied to the 
ramus. 

§ Measured with Broca’s goniometer. 

H Moderate. 


FORAMEN MAGNUM 

In respect to the foramen magnum, there is so much irregularity 
and so little special significance in the ratio between the two main 
diameters, length and breadth, that the writer prefers to use the 
mean measurement, (~2™) ? which stands in some relation to stature 
and probably to muscular development, and which may have more 
than passing interest in the study of racial and other groups. Tho 
average in the Munsee is, as usual, perceptibly higher in the males 
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than in ilio f(‘malos. It is almost identical in both sexes with that 
of the Indian sk«‘l(^tal remains from the I^misiana mounds (Munsee, 
7 males, 115; 8 f(*males, 3.2: Louisiana, 10 males, 3.45; 14 females, 
3.18 cm. ), which were nearly alike in stature, but it is slightly superior 
to that of the* Indians from Arkansas, who were also of practically 
th(5 same’s height (Arkansas, 22 males, 3.3; 16 females, 3.14 cm.). 

LCnVER JAW 

The nieasurcnnonts of the lower jaw show only moderate dimensions 
throughout. The angle (mean of the two sides, which usually differ 
somewhat in this n^spect) averages decidedly higher in the females 
(130®), which is not always the case in American crania. Thus 
among the Arkansas and Louisiana mound crania it averaged 118.5® 
in th<^ mah's, or j)ractically the same as in the Miinsee; while it was 
only 122® in the fiunales, or eight points lower than in the Munsee 
of the sajue sex. 

Detailed Observations on the Crania 

In visual (Examination of a sctres of e.rania or otlu'r bom's of more 
than passing importanc.e, gern'ral impressions are not sufficiently 
accurate or tvliabh^ ; c.onsequently, thi’s writer habitually makes detailed 
notes of lh('. principal fcEatuiTs of (‘ach specimen in accordance with a 
definite though simpler scheme. Such note's can be tabulated and 
analyz('d almost as n'adily as measureiiK'nts. 

In choosing the points for observation, the only rule that can he 
formulated is to iiudude everything of conseMjueuce, and to cover the 
whole specime'fi, wliiedi is not so easily aeromplished as at first might 
seM'ui. Some of the' points touched upon in such a procedure will, 
of coui*se, bo of much le'ssxveight than others, but they serve to com- 
plete the picture and will doubtle^ss be of some interc’ist and value in 
future comparisons; wdiile purely individual characteristics that might 
be includeHlby some authors may be passed entirely. 

The results of the detailed eLxamination of the Munsee crania are as 
folloxv: 

THE vault: forehead 

The conditions found in respect to the frontal region will be clearly 
seen from the ac.companying table. As general among Indians, 
this region in the Munsee skulls shows high development only in 
oxceptiontil cases. In the males there is frequently more or less of a 
slope; ill the females, where slope is rare, low foreheads prevail. 
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MALE SKULL, NO. 99-6669, A.M.N.H., FROM MANHATTAN ISLAND 
(VIEW FROM ABOVE), SHOWING LONG OVOID OUTLINE 
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IX. MUNSEE CRANIA: FRONTAL REOION 



1 izudes 

11 f^niules 

Exceplion.dly ^oimI dovelopmoiil ' 

i’iUSOS 

I'er cent 

1 

1 

(’lUses 

1 

1 I’er cent 

9 

Medium 


•Vt 

1 

M 

J,<)W 

1 

II 


4.") 

Slight lo luodenUelv slnpiii;!: 


0 1 

! 

1 

9 


SACaTTAL JiEtaoN 

The vjuilt of the skull among Jmlians is frequently more or h'ss 
jirched or keeled, indicating strong development of the temporal 
muscles. This charae.ti^ristic is of eoiu^so inucli more frecjuent. and 
pronounced in the males than in the fenuiles. The Munsee, it will 
lie seen, show no exception in this respect. Tlie elevation of the 
sagittal region is present in nearly all the males, although it is seldom 
pronounced. Among the females nearly lialf are without sagittal 
(‘[(‘vation, while in tlie remainder this feature is only slightly de- 
v(*1oj)(h1. 

X. MONSEE CRANIA- SAiUTTAL UKUloN 
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TEMPORO-PARIETAL HKCaON 

The temporo-parietal region differs in convexity witli the type of 
the skull, being usually quite Hat in pronounced dilochocephaly and 
dcM’idedly convex in marked bracliycephaly. Besides this, it is 
also subject to individual and groupal variations. In the series at 
hand, in two-thirds of both the male and the female skulls the region 
is of about medium convexity. Among the remainder of the speci- 
mens it is rather interesting to note that while in a third of the 
cases in the males the region is flat and in no case bulging, these 
conditions are practically reversed in the females. The temporo- 
parietal region of the brain tended evidently to a greater relative 
development in the female^s of this series than in the males. 

17135 ®~-Bull. 62—16 3 
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XI. MUNSKK CRANIA: TKMroU<M'AUIETAL UEUION 


I 11 inuU'*, 1 feinalf'' 

. ■ I 

(*:i^os j J'cr mil j ToroMil 

JJiiU'lru: 

Mi'fliiiJin oiivi'xily 

Kulfjrr flit. _ . 

(X ( iin T 

VVlu‘ii wo oliininato all tlio oasos that sliow any traco of artilicial 
Hat toning of tlio back of tin*, skull, (lua*(‘ nunain only a f(‘W s|)(riin(‘ns 
for ohsorvation. Among th(‘so., throo-fourths show modinni con- 
voxit-y of tho occiput, while in ono-fourth tlio region is protruding, 
d'horo is no dilforoiua^ in tliis respect in thc^ Iavo sexes. Tlio external 
occipital jirotuberance and the occipital ridges do not show esp(H‘ially 
strong development in any case, and barring a single instance of tin* 
occurren(‘e of an Inca bone, which will be spoken of in anotluM’ con- 
nection, then^ are no anomalies of this region to be record(*d. 

XU. Ml'NSKK (’KAMA: (K’CIIM T (IN TUK rNDKFOKMKl)) 


MlMllUtll proilUIK’IK ( 

rrolnidiri)? 

Slightly !isymm('lri( 

SUIT RES : SERRATION 

The serration of the cranial sutures is of interest for the reason 
that in the skulls of whites ami in superior skulls generally the knit- 
ting is often, though not invariably, quite compl(‘X, while in the major- 
ity of the skulls among tlu' retarded races it is more or less simple and 
may occasionally be nearly absent. For the sake of simplicity in 
recording the nature of the sutures the writer refers to the serration 
as ‘^medium,’’ or about as it averages in whites; ‘^submedium,” 
which is self-ex])lanatory; and ‘^poor,” or such as approaches a 
simple wavy line. Among the Indians the sutures range mostly 
from submediuni to more simple, and the Munsoe skulls form no 
ex(*eption. As seen from the actual data not one case reaches the 
standard of medium complexity in all tho sutures, while in a large 
proportion of the specimens the serration of most, if not all, is dtv 
cidodly inferior. Xo special dilfercnco exists in this respect between 
the skulls of different si/.es. 
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XIII. MPNSEE CKANIA: SEKUATION OF SUTrUES 
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OCCLI SION i)F SCTUUES 


lu none of tho sjierimons at liaiid cnii 1)0 <loi.(‘(*i(Hl any ])roniaturo 
ooclasioii, though in this respect it is iini)ossil)lo to be certain as to 
th('. temporo-occi])ital articulations. Unfortunately, there is no pos- 
sibility of giving tho exact relation of ago to the (xu'lusion in any of 
tlie sutiLr(>s; all that it is ])ossiblo to determine is their relative involve- 
ment. ^rhe order among the males is S-C- TO-l i ; ^ that in tho females, 
TO-S-C-L. It is ])lain tliat occlusions in the coronal and torn- 
poro- 0 (icipital sutur(‘S ar(^ almost as early and fr(Hiiient as those in 
the sagittal, wliile those in the lambdoid are decidedly later. As to 
loc.ality, the coronal suture octdudes first l)elow the temjioriil ridges; 
in tho sagittal tho coimueiicemeut is most fn^quoni-, as usual, about 
obolion; in the lambdoid it is irregular; whUo in tho teiu])oro-oc(d])itals 
in the Munsee it advan *(‘S generally from tho anterior or basal 
extremity of thes(‘ suture^? backward and U])Ward. 


.\rv. MCNSKK CRANIA- (KVLI'SK^ OK SCTCRKS (EXTERNALLY, AIJ. OUAUKS) 
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t OUMIAN BONES 

The frequency of Wormian hones in any given series of skulls, 
while a factor of no gix’sat importance, is always of some interest. 
It is certain that in this res{)e'*t there is a wide difference even in 
different groups of the same piniplo, such as the Indians. Among 
the Munsee, as already mentioned, wo find a remarkable scarcity of 
these ossicles, especially in the males. Not only are the Wormian 

’ 5“ sagittal; C«coronal; 2’0-*tcmi>oro-occipital; lambdoid. 
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bones scarce in this seri(w, but they are also invariably small. This 
scanuty may in all probability be regarded as a sign of the absence 
of all disturbances, developnumtal as well as pathological. 

XV. MUN8KK < UANI\: WOU.MIAN HONKS: AM) “INC A" BONKS 
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Among the 20 crania in which conditions with respect to these 
facts could be ascertained, there was found one bregma or fontanel 
bone (3x3.1 cm.), and one of the so-called Inca^ bones (diameter, 
8.3 X 3.5 cm.). There is nothing especially noteworthy in these 
occurrences, both of which, particularly the Inca bone, are of the 
nature of developmental anomalic's. 

Pterions. Among the 19 Muuscm^ sktdls in which tlio pterions could 
be determined there was no case of Uunporo-frontal contact. In 
all instances tlui p((‘rion was of the 11 type, predominantl 3 Miarrow 
in the mah's and predominantly medium to broad in the females. 

XVI MCNSKK (MiVNIA I’TERIONS 
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I’AIUETAE FORAMINA 

These are represented quite poorly. In almost half the skulls 
there are no parietal foramina at all, while in most of the remainder 
they ranges from very minute to medium size, of which latter there 


) The terra is used merely for convenience. 
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is a single instance, and in only one case are there two canals of 
medium size. The exact significance of this showing is not clearly 
understood. Wlien present these canals transmit, as is well known, 
a small arterioh^ and an eniissur}" vein wdiich connects the venous 
systems within and without the wall of the skull 

XVir. MrNSKE rUANIA: PARIETAL FORAMINA 


Nemo 

1 or 2 miniito 

1 modhim 

12 modiiim 

1 modiijiu <>n ri^ht, 2 minute on left 


U males 

12 females 

1 

Ter owit 

("iKOS 

For cont 


3:i 



3 


1 

8 

‘ 2 

22 

\ 

33 

1 

n 





1 i 

8 


RETROMASTOIO FORAMINA 

Tlie retromastoid (^^mastoicrO foramina are most often two in 
number -a larger and a smaller — one of which transmits a vein 
from the transverse sinus within to the cutaneous occipital vein on 
the outside of the skull wall, and the other a smaller branch of the 
occipital artery. Like the parietal foramina, they show considi^rable 
individual and groupal variation in both number and size. It is not 
uncommon in some Indian crania to find one of these canals to be 
of very appreciable diameter (up to 4 mm.). Wliilo in the Munsee 
skulls they appear almost generally two on each side, they are in no 
instance above moderate size, and in several cases are quite minute. 
Tlius in these specimens the retromastoid foramina stand in har- 
monious rather than compensatory relation with the small or even 
absent parietal foramina. 


XVIII. MUNSKK CHANI\; KETHOMASTOIO FORAMINA 



s males 

12 females 

(^\ses 

Per cent 

Cases 

Per <'ent 

2, raoderato size, each side , 

7 

88 

5 

42 

m, small to minute, each side 

1 

12 

4 

33 

1 , moderate size, each side 



1 

8 

2, small to minute, each side , 

1 

12 

4 

33 

2, medium, right side; 2 small, left side 


j 

1 

8 


MASTOIPS 

The mastoid processes are mainly of importance as sexual charac- 
teristics. Their value in this respect, however, differs considerably 
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from racial group to group, and oven within a single stem of people, 
such as the Indians. On the whole, however, it maybe said that in the 
Indian female the mastoid is somewhat more developed than it is in 
the average white woman. Occasionally it is considerably more de- 
velopi'd, reaching the subaverage or even the average dimensions of 
that of the males in the same tribe. The grade of development of the 
process is of course related to the strength and activity of the stenio- 
cleido-mastoid muscle, to which it gives attachment. Among the 
Muns<*e the siz(» of the mastoids on the whole is only moderati*; yet 
even in this series they rise in one of the female skulls to male-like 
proportions. 

XIV. MKNSEE CKAM V: MASTOIOS 
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In one of the finnalos (no. 'is.'),:!!)!)) the apex of the left mastoid is 
bifid. Well developed eases of this anomaly are rare; there are only 
three or four other Indian crania in the large collections of the 
United States National Museum in which it is well represented. In 
another female specimen (no. 28.5, .304) the right mastoid shows a 
peculiar, marked indentation in the middle of its dorsal surface, with 
a groove extending th(*refrom upward anil backward and down- 
ward and liaekward. 


StiPRAOUniTAI. iniXIES 


Those ridges, as is well known, are sexual characteristics in the 
main; phylogenetically they are the remains of the pronounced 
supraorbital arches of man’s anthropoid ancestors and of early man. 
Like the mastoids they show also considerable individual variation 
in each sex among the Indians, owing to which they occasionally 
fail to afford aid in the detennination of the sex of the specimen. 
As a rule they are limited in Indians to the median half to two-thirds 
of the supraorbital space. In the Munsee skulls at hand they ar^ 
markedly developed in only one of the males; in two of the male 
skulls they are small, feminine like, while in two of the female skulls 
they are so developed ns to approximate the supraorbital ridg(*s of 
the average male. 
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XX. MrXSEE (CRANIA: SUPHAORRITAL RIDGKS 
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NAwSION DEPRESSION 

The depression at the ridge of the nose is generally well marked 
in male Indian rrania, bnt is mostly shallow in tlio female specimens. 
Tlie depression is nevc'r nairow, like a deep lino, as in some o[ the 
negroes; and in the females it is usually quite wide from above down- 
ward. The skulls of the series under consideration show nothing 
very exceptional in this n^spect. 

xxr. MIWSKK CRANIA; NASIO.V nKrUKSSlOX 
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17 
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NASAL BRIDGE 

Tlie diwelopment of the nasal bridge differs among the Indians 
more or l(‘ss from tribe to trilie, lumvA^ it would lie errom^ous to assume 
that all Indians, or even a majority in some of tlio tribes, had high 
noses. On the other hand, the nasal bridge is never flat and short 
as in the negro. In the females, as among tlio whites, the bridge is 
generally lower than in the males. The observations on the Munsee, 
among 17 cases in which the bridge is preserved, show 10 of medium 
height and 7 submedium to low. 
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XXII. MUNSEE CRANIA: NASAL BRIDGE 
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NASAL BONKS 


Tlio chief feature of the nasal bones to which the student usually 
directs attention is their breadth. There is on tliis continent a fre- 
quency of especially narrow nasals among the Eskimo. Among the 
Indians, narrow nasal bones occur only exceptiontilly; more com-* 
monly they are ratluu* broad, though the breadth is not excessive. 
In tlie })resent s(»rics we find them fairly broad in all the males and 
in two of the bunales; narrow (not excessively) in only two of the 
femah's. 

xxm. MCNSKK CRANIA: NASAL BONES 


Broad 

Medium. . 
Niu row . . 


7 niiibs 

12 females 

1 

1 Cases 

I’er cent 

( 'ases 

I’er i*ent 

7 

1(H) 

'2 

i: 

1 



(»: 

J__ j 


2 

17 


NA8AI. APERTURE 

'Hui fi'iiturc's of cluof intomst witli respect to the nasul aj)orture are 
the fulness or shi\rpi\es8 of tlie inferior borders, the presence or 
absence of subnasal fossie or simian gutters, and pronounced asym- 
metry. Among the 10 Munsee skuDs in which these features can 
be studied, there arc only one instance of moderate grooves and 
thrc(' cast's of moderaltt asymimOry. Tlie lower borders are fairly 
sharj), mon^ so than tlu^ average in many other Indians. 


X.VIV MONSEK CIIVMIA: T.OWKR nOROKRS OF NASAL APERTURE 
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NASAL SPINE 

On the whole the nasal spine reaches its most pronounced develop- 
ment, especially in height, in the modem whites. It is rudimentary 
or absent in the anthropoid apes, and seldom reaches marked devel- 
opment in the yellow-brown and black races. Among Indians it 
ranges from rudimentary or very low to fairly well developed. In 
the Munsoe, as shown by the accompanying figures, it was mostly 
very low to submedium. 
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UNDEFORMED TYPICAL FEMALE MUNSEE SKULL, NO. 285,309, U.S.N.M. 
(VIEW FROM ABOVE) 
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MALE MUNSEE SKULL, NO. 285,306, U.S.N.M., SHOWING FINE OVOID 

OUTLINE 
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LARGE MALE SKULL, NO. 2010-4423, A.M.N.H., FROM MANHATTAN 
ISLAND, SHOWING FINE ELLIPTICAL OUTLINE 
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XXV. MrNSKR CIIANLV; NASAL SPINK 
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ORBITS 


In tlio majority of skulls under consideration, the orbits offer noth- 
ing special morphologically; in a number of instance's, however, 
there is an ex(‘eptional conformation, the details of whiedi are sliown 
in the table wliich follows. The data accentuate the I act, already 
shown by the measurements, of the considerable range of fluctuation 
in these features, which, however, seems in this case to have little 
if any anthropological significance, altliough it may be due in part to 
admixture with other people. 

XXVI. MU aNSEK CRANIA: ORRITS 
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SIJBOUBITAL FOSS^ 

These depressions in the upper maxiUie, which, strictly speaking, 
have only indirect relation to the canine teeth and do not deserve 
the old name of canine fossa', are generally less well marked or 
hollowed out in the Indian than in whites, although there is consider- 
able individual variation. In the Munsee, in more than half the 
skulls, they are shallow to very shallow. 


XXVII. MITNSEE CRANIA; SUBORBITAL (CANINE) FOSS^ 
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These fossae are of evolutionary si^uifK'aiuu'. In the anthro})oi(t 
apes they are either (‘ntin^y wanting or very luvirly so, the region 
l)eing in fact often nioderat(*ly convex; and tlio same is true, so far 
as the evidem ‘0 is available, of early man to the latter part of tlie 
Neanderthal jx^riod. 

MALAR BONES. ZYGOM.® 

The malars among the ifunsee are of moderate development 
throughout, and lunie of the hones shows any complete or ('ven ap])r(‘- 
(dahle partial division or other anomaly. The zygomatic ])rocesses 
an^ rather Hul)medmm in strength as eora])ared with those of otlier 
Indians, particularly in the males. 

In one of the mahi skulls (no. 2Sr),.313) the right zygoma is rei)re- 
sented oidy by a ])oint(xl but otherwise unaltered base, the rest of 
the bone, uj) to the malar suture, being absent. In all ])r()ba])ility 
this condition is the rc'sult of an old fracture, after wliich the larger 
part of the zygoma was lost or nunained separated. 


XXVin. MUNSKK ('RVNIA: TUK MVLAHS; ZYGOM® 
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UeeKU AI.VEOLAH AlU ir 

^riio main feature for observation of the U|)per dental arch is its 
slant or ])roguuthism, and (*onditions in this respect have already 
been shown in tlie main l>y the nunisureincuts. The inspection con- 
firms the fact that in tliree of the feunale skulls the arch must be 
descTibed as markedly slanting. In two cases, in both of which the 
vault of the skull is artificially deformed, the arch is asymmetric; in 
one of these, however, the asymmetry is evidently due to early loss 
of some of the teeth. In no case is there any spe(*iiJ massiveness of 
the arch, 

XXrx. MUNSKE CKANI.V: UPCEH .VLVKOL.VU AUCU 
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ADULT MALE SKULL FROM MANHATTAN ISLAND, NO. 99-6667, A.M.N.H., 
SHOWING AN EXCEPTIONALLY HIGH AND NARROW FACE 
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LOWER JAW 

In 17 of tlio 20 Mnnsoe skulls in which the lower jaw is present., the 
latter is of ordinary (Indian) dimensiojis and form; in one male and 
in one female it shows strong development. In a single instance 
only is the chin square; in the others it is jnodin'ately rounded. The 
prominence of the chin in all cases may be described as apj>roximat(dy 
medium. 


XXX. MCNSEE (atANTA: T.OWEIt J VW 
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PALATE 


The shape of the palate is detenuined by that of the upper dental 
arch. Of the skulls at hand, in 1 1 of th(^ 22 cases the outlines of both 
the arch and the palate are elliptic., in 7 ovoid, and in 4 parabolic;. 
The tendency toward the parabolic form is more marked in the 
females than in the males. The height of the palate shows nothing 
exceptional, and there is no torus worthy of notice. 


XXXr. MUNSEE CRANIA; PALATE 
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BASE OF THE SKULL 

Glenoid fossw . — In general the glenoid fossae of the Indian skulls 
resemble those among the whites, but there is considerable individual 
variation, particularly in spaciousness of the hollows. Among the 
22 Munsee crania, in 14 the fossae arc of ordinary form and of about 
medium dimensions; in one they are narrow antcro-posteriorly, in 
4 wide; in 1 case their axis is decidedly oblique, and in 2 the fossae 
differ in depth on the two sides. The wide fossae are more frequent 
in the females. 
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XXXII. MUNSEK CRANIA: GLENOID F08S-« 


Ordinary form and illruonsious 
Narrow (antoro-posterioriy ) . . 
Wide (aiitero posteriorly) 
Decidedly otdiipio (laterally).. 
idift shallow, rijiht mcdljiiu 



10 mai«s 

12 females 


Cases 

Per c«nt 

Cases 

Per cent 


s 

SO 

6 

TiO 


1 

10 




1 

It) 

3 

25 




1 

8 

1 

1 


2 

1 

17 


Floor of auditorif mtatus, — Atiiontr tlu^ Indians, and jiurticularly 
in the young, there are frequently found more or less pronounced 
defects or deliiscences (Hyrtl) in the floor of the auditory meatus. 
The frequeiKjy of these defects differs from locality to locality and 
probably from trilx', to tribe. They are rather scai'ce in the Munsiu', 
two-thirds of the (crania showing no defect whatever, while of the 
remaind(T in only one instance was the perforation large. There 
seems to be a pn'dominance of this condition in the f(‘nuiles. 


XXXin. MCNSEK CRANIA: DEFECTS IN FLOOR OF AUDITORY MEATUS 



Stylmd [yrocesses . — Among the Indians the styloid processes seldom 
reach good development, although there is some difference in this 
respect among the tribes. In a great majority of Indian crania the 
styloid processes are more or less diminutive, and not seldom they are 
quite iTidimeutary or even absent, in the latter case usually only 
small bases being disciTuible. In the Munseo only four of the twenty- 
two skulls show styloids which approach the medium or average in 
whites; in seven the processes are decidedly submedium; and in 
eleven they are rudinnuitary. 


XXXIV. MUNSEE CRANIA: STYLOID PROCESSES 


I 

10 males 

12 females 

(’ases 

Per cent 

Cases 

Per cent 

1 

Medium (about average in whites) 1 

1 

: 2 

20 

2 

17 

Submedium 

i 5 

50 

2 

17 

Rudimentary 

3 

30 

8 

67 
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BRACHYCEPHALIC EXTRANEOUS FEMALE SKULL, NO. 285,311, U.S.N.M. 
tVIEW FROM ABOVE), FOUND WITH THE MUNSEE INDIANS 
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Middle lacerated foramina. PoMerior lacerated foramina. - As 
ropoatedly jiointod out by tho witor on foriiior occasions, tlw niiddlo 
lacerated foramina are structures of some importance. 1'hey arc 
very small in the anthropoid apes, generally small in negro skulls, 
sub'medium to medium in the yellow-brown races and in less dcv(d- 
o])ed whites, and nuich their maximum s])aciousncss in civilized 
modern white men. Tlu'se diffen'uci's ai'c. connected w'ith t he increase 
in the size of the. brain. A growing l>rain not accompanictl with a 
proportionate, or eqiuilly ra|)id im'rease in the Imny stnudures of the 
base of tlui skull (which seems to b<* most frecjuently tln^ case) will 
caus(^ aspreatling and bulging of the basal parts, one n'sult of which 
will be. th(', incr(!as('d sizi^ of the middh* laceratiHl foramina. In the 
Munsee, in only two of the nineteen skulls in whic.li the basal 
region is sufficiently well preserved for examination, the foramina 
about equal in size the. average in whites; in nearly half of the nunain- 
ing skulls they are submedium, and in slightly more than half they 
are small. 


XX.XV. MUN.SKECIUNTA: MIDOLE L.VrER.VTEI) FOKAMtNA; POSTEUJOU LACERATED 

FORAMINA 
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7 males j 

VJ, females 

1 
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7 males 
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1 12 females 
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('ases 

Per ’ 
cent 

1 ! 
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cont 
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1 

j 

Of equal si40 | 

j 

1 

11 

1 

8 

erage in whites) 

1 

U 


S 

Right larger ' 

5 

71 

H 

67 

SubrnedliiTTi 

/) 

71 

3 

25 

Loftlaiger 

1 


11 

3 

25 

Small 

1 

11 

S 

1 

fi7 




Tlic posterior lacerated or jugular foramina arc of interest chiefly 
because of their freiiuent and often marked inequality in size, which 
signifies inequality in the size, of the lateral sinuses and especially 
of the internal jugular veins. The right foramen is frequently 
larger than the left, a phenomenon which has been associated with 
the prevailing right-handedness in man. In the nineteen Munseo 
skulls in which the foramina could be. examined, they are of about 
equal size in only two instances; the right is larger in thirteen, or in 
two-thirds of the cases, while the left is tlui larger in only four in- 
stances. As the proportion of left-handed persons among the Indians 
averages only about tlnee per cent, it is evident that in some 
instances the relation between a larger jugular canal and habitual 
greater use of the arm of the same side would not maintain; besides, 
we know the motor centers for the right arm and hand to bo on the 
left side of the brain. Possibly greater blood pressure on the right 
side in right-handed persons, due directly and mechanically to the 
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groatc^r muscular a(.*tivily on tliat side*, would Im a mon^ satisfactory 
(^xjdanatioiK 

DepreHHionH iifthi jH(ro)(s portions, -In (‘xamiiiing the petrous parts 
in th(^ usual way, with the. skull turned base upward, it is ol)s<'rve.d 
that in nuuhu-r) men of all rac(‘s, in the majority of cases, th(‘sc parts 
an^ mon^ or l(‘ss d(*pr(‘ss(Ml below tlu'. niveau of tlie surrounding parts, 
hi n^ality, of course, thi^ surrounding parts havci hvvn pressed out- 
ward by t.h(i d(W(‘loping brain, whih*. tln^ jirismatic and resistant pet- 
rous ])arls nunained lieiiind. Th(‘. grade of depression of the petrous 
parts stands giuu'rally in closi‘. <*orrelation with tlie size of the middle 
la(*erated foramina and is of paralhd significance'.’ Among the anthro- 
poid ap<‘s eve'll a slight de^pirssion of the petrous portions is very rare, 
and most fivque'iitly, esjie'cially in the orang, the^se peirtioas rise 
slightly above the surroiimling structure's. In the African ne'gro, and 
(XicasionaJJy in indivielual skulls of othe'r iufe'hor ra(;e\s, tlmy are leiveJ 
with the surrouneling jiarts. In bette'r ele'.vedeipeel ne*gro skulls, as in 
tlie majority of tlieise'! of other primitive pe'.ople^s, the\y are slightly to 
moderately de'.pre'sseel. In white mem, and in superior skulls in gen- 
eral, the depre'ssion is frecjuemtly iiremouiu'eul, e^spexually, it se'emis, in 
tlie brachycephals. The^ Ineliaii stands in a ]>raclie*,ally inte'-rinediatei 
])osition between siqierior white's ami the'. ne'greu'S, ariel the Munseo 
arei no e^xce'ption. In twe>of the skulls the de'.pre'ssiem is we'll markeel; 
in tlnw. male's ami seve'u femiale'S it is le'ss than the ave'.rago in white's; 
ami in twe> male's ami live\ b'male's it is e>nly sliglit. The fe'inale's, it 
will be neite'el, make a. pemrer showing in this re‘.spe‘e*t than the male's. 


XXXNI. MUNSEi: ( HAM V l>Kl’KKSSlO\ (>K I’KTUorS eoK TlONS 
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Ptmjgo-basal foramina. Posterior condgllc foramina ,. — Interesting 
features of the biuse of the skull, to which Gruber anel (in this country) 
IIiuTison Allen have called at teiition, are the foramina found occasion- 
ally at the base (or proximal part) of the external pterygoid plate's. 
Tlu'se foramina are seldohi e'omplete. The'y may be single, double, 
or even triple. They are formed by a process or by processes of 
beme which proceeel upward and bae'kward, and in some cases more 
or h'ss outwarel, from the border of the external pterygoid plate. 
According to the insertion of the'se processes, the foramina to whiedi 


» See Certain Riu'ial Characterislies of the Base of (lie Skull, Science, 1901, p. 309; Proc. Aasoc. 

Amer. Auatomwts, 15th Sess., in Amer. Jour, of Anatomy, i, 1901-2, pp. 50S-9. 
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th(\y give rise (?iui l)e dividcul into two cliisses, namely, the moi'o 
fro((Ui'nt pterygo-spinoiis and the rarer ptorygo-sphenoidal. 

Their significance is not yet so clearly understood as is desirable, 
Tliey are of some anthropologi(‘al interest and occur (juiti^ frequ(>intly 
among Indians, especially in certain localities. Among tlie Muiiseo 
they were ratlu'r scarce, particidarly in tlic females. 


XXXVIf. MUNSKIO (MIVNIV: PTKU VlJO-BASA I. FOUAMIN POSTKItlOU (’ONDVIJC 
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Po^^terior coiulylic foramimi, -Tliese an^ canals whi(*.h transmit the 
])()storior condylic vein and are of interest only because of th(dr moni 
or less frequent absence from one or both si(h*s in different racial 
groups. Tn the Munseo they arc exceptionally nonnal, as will be 
s(‘cn from the jin^ceding figures. 


MLS(^ELLANE()I"S ANOMALIES 


In addition to tlu^ p('culiarities shown in the preceding para- 
graphs, th('. Munsee skulls presiuit a number of anomalous condi- 
tions which deserve to he mentioiu'd. 

In male skuU no. 285,1106 the right occipital condyle is flat, the 
l('ft being nonnal; there was no injury or arthritis. 

In male skuU no. 285,326 there is an accessory fac(‘t posteriorly to 
the left condyle. 

In female skull no. 285,311 there are two juoderate precondylar 
tub(u*cl('s. 

In male skull no. 285,313 and female skull no. 285,312 there is a 
moderate medio-basilar C^pharyngcar’) fossa. 

In female skull no. 285,320 the carotid canals in the pedrous parts 
are usually large, measuring 7 mm. in major diameter. 

In female skull no. 285,311 a canal, 6 by 4.5 mm., is present just 
posteriorly to the right angular process, in the frontal bone and the 
spheiio-frontal suture. 
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Finally, there is a series of anomalies relating to the spinous and 
oval foramina. They are as follows: 

Male skull no. 285,303: The median wall of the left foramina 
spinosum and ovale is deficient. 

Female skull no. 285,310: M(idian wall of right spinous foramen 
deficient. 

Female skull no. 2X5,347: Meiliaii wall of left spinous foramen 
deficient. 

Female skull no. 2X5,320: Median wall of each sj)inous foramen 
deficient. 

Female skull no. 285,323: Right foramina spinosum and ovale 
connected, and the median wall of both deficient. 

Female skull no, 285,311: The left foramen ovale is unusually 
large, 8.5 l)y 4.5 nun., while the right is enormous, 10 by S mm. 
(pi. 21). 

The Teeth 

Dentition . — Of the 22 skulls of Munsee adults at hand it is possible 
to ascertain the state of dentition in 14. In 11 of these cases there 
were 32 teeth in each, wliile in three there were 31. The congenital 
deficiency consisted in one case of the third left upper molar; in the 
second, the third left upper molar is completely absent, while the 
right corresponding tooth is rudimentary; and in the third there is a 
congenital absence of the left lower lateral incisor, wliile on the right 
side we find the very rare condition of a complete fusion of the lower 
lateral incisor and the canine (pi. 22). 

Loss and demy . — Teeth lost through caries and the presence of 
decay are common in this series, more so than in other Indian groups. 
Among the males, 13 per cent of aU the teeth were lost in life, while 
12 per cent of those still present show more or less d('cay; among the 
females 21 per cent were lost in life and 16 per cent of those present 
show caries — this notwithstanding the fact that the average age of 
the female skulls was less than that of the males. The teeth lost or 
affected were mostly the molars, espiu-ially those in the lower jaw. 

Wear . — In every instance the r(*maining teeth show more or leas 
pronounced effects of wear. Where the wear is advanced, it is 
generally also iiregular. The detailed notes show that the wear is 
slight in eight, moderate in five, and advanced in nine of the 22 
specimens. 

Size, quality, shovel-shaped incisors . — In size the Munsee teeth in 
all cases arc medium. Wliero not decayed or worn off they show 
invariably regular and normal development. The upper incisors 
present in every case the cingulum which gives their lingual smrface a 
more or less pronounced shovel-shaped character, common to and 
characteristic of all Indians, with rare individual exceptions. 
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BASE OF FEMALE SKULL NO. 285,311, U.S.N.M. (BRACHYCE- 
PHALIC EXTRANEOUS), FOUND AMONG THE MUNSEE BURIALS, 
SHOWING EXCESSIVE SIZE OF THE FORAMINA OVALE, ESPE- 
CIALLY ON THE RIGHT SIDE 
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LOWER JAW OF FEMALE MUNSEE SKULL NO. 285,307, U.S.N.M., SHOWING COMPLETE FUSION 
OF THP RIGHT I OWFR I ATPRAl INOIROR ANH OANINP 
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Anomalies . — ^The anomalies of the teeth are always of considerable 
interest, being mainly either revcrsive or degenerative (progressively) 
in character. The skulls observed indicate the following conditions: 

Male no. 285,301: A small supernumerary tooth between and on 
the labial side of the left lower second and third molars. The lateral 
upper incisors in tliis skull are somewhat abnormal linguaUy, their 
surface appearing as if rolled together from side 1o side, so that the 
tooth is cylindrical in fonn and its shovel-like hollow has become 
almost a cavity. 

In male no. 285,303 : The third right upper molar is diminutive. 

In male no. 285,305: The third lower right molar is impacted, its 
vertical axis tending forward and upward. 

In male no. 285,326: The third right upper molar is diminutive. 

In female no. 285,305 is present the aforementioned fusion of the 
right lower lateral incisor and canine. The resultant tooth appears 
like a broad stout incisor (pi. 22). 

In female no. 285,310: The crown of the right lower third molar 
is unusually large (13.5 mm. long by 12 mm. broad) and looks like 
that of a fused double tooth, but both first and second molam are 
present. The opposite tooth is also larger than ordinary, but the 
upper comsponding teeth are normal. 

Finally, in no. 285,311 the third right upper molar is rudimentary. 

Cuspids . — Many of the molars present were so worn that a deter- 
mination of their cuspid formula) was impossible. The better pre- 
served teeth showed the interesting conditions detailed in the fol- 
lowing table: 


XXXVIII. MUNSEE CRANIA: MOLARS; CUSPIDARY FORMULiE 
Upper Molars 

MALES 


1 

First molar | 

Second molar 

Third molar 

Cusps 

Number of 
teeth 
examined 

Per cent 

Cusps 

1 

Number of 
teeth 
examined 

Per cent 

Cusps 

1 Number of 
teeth 
examined 

Per cent 

4 

15 

lUO 


4 

30 

3 2/2 

1 

11 




*3 1/2 

< 

54 

2 2/2 

3 
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3 

1 

8 

21/2 

1 

11 



1 

2 3/2 

1 

S 

t Pursed 

4 
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♦ l/2««oiie small cusp; 2/2« two small (or half) cusps, etc. 
t Appearing like the mouth of a tightly drawn tobacco-pouch or purse. 

17135°— Bull. 62—16 i 
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XXXVIII. MUNBEE CRANIA: MOLARS; CUSPIDARY FORMULAE -Continued 
Uppfm Molars- -Continued 

FEMALES 


First molfir 


Second molar 


Third molar 

! 

Cusps 

Number uf 
teptli 
exumiuod 
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Lower Molars 
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It will be observed (hat the 29 lii’st \i])})er molars have all four 
regular eusj)s, while all the first lower molars have live. I’he sec.oiid 
upper molam vary in the; males, but show all three ordinary and one 
small cus]) (the i)ost(‘ri()r lingual) in the females. The wisdom teeth 
fluctuate considerably in both sexes, both as to size and to form. 

Summary op Measurements and Observations on the Crania 

A summary of the results of the examination and measurements 
of the Munsee skulls includes the following points of interest; 

A number of the speeimejis show traces of intentional fronto- 
occipital deformation, which is completely absent among other 
Indian tribes of the northeastern and Middle Atlantic Statens; and 
several of the skulls are of distinctly extraneous type. • Both of these 
conditions point to admixture, wliich in all probability came from 
the southwestward and may have been due to Shawnee influence 
during the last few decades of the occupancy by the Munsee of the 
upper Delaware. 

The crania that can be safely accepted as belonging to the Munsee 
themselves, and which are not deformed, are characterized by mod- 
erate doUchocephaly to mesocephaly and a high vault. They are 
not thick-walled and show fair capacity. 
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The face is of moderate dimensions and lacks prognathism. The 
facial index ranges from mild chamoeprosopy to mild leptoprosopy. 

The orbits are very variable, hut the majority are mcsosome. 

The nose is rather short, but fairly broad; the average index is 
mesorhinic. 

The palate is of only moderate length, but fairly broad; its index 
in both sexes is brachjruranic. 

The lower jaw is of moderate dimensions throughout. 

The teeth are medium in size. 

Descriptive features . — The forehead is chiefly of medium develop- 
ment in the males, in the females frequently somewhat low. 

The sagittal region shows more or less arching, in no ease extreme; 
the temporo-parietal region and the occuput present mostly medium 
forms. 

Serration of cranial sutunis is suhmedium to very suhmedium. 
Wormian and other intercalated hones are scarce. The order of 
occlusion of sutui’os among the males was S-(f-T()-L; among the 
females TO-S-Cf-L (see page 35). 

The pterions are all of the H type, with tendcmc.y to narrow in 
males, inediTini to broad in females. 

Parietal foramijia are few in nund)er and small, retromastoid fora- 
mina moderate to small. 

The mastoid processes and the supraorbital i-idges ])rt>sent ordi- 
nary development and variation; no excess. 

The nasion depression is well marked in tin* male»s, mostly shallow 
in the females; nasal hridgci is medium to sulimedium, nasal hones 
of fair breadth; lower borders of the nasal a])erture are mostly 
fairly shar[), and with one exception there are no simian groovas or 
subnasal fossae; nasal spine ranges from very low to submedium. 

The orbits show exceptional variation in form, as they do in meas- 
urements; sid)orbital (canine) fossae arc shallow to medium; malar 
boiuis are of ])ut moderate development, without anomalies; zygomae 
average somewhat suhmedium as compared with those of other 
Indians. 

The upper alveolar arch Ls mostly of very moderate slant and free 
from abnormalities. The lower jaw is of ordinary form, without 
anomalies. The palate in half the cases is eUiptio, m two-thirds of 
the remainder ovoid, and in one-third parabolic; it is in no ease 
exceptionally low or very high, and there is no torus. 

Base. — ^The glenoid fossse hi a majority of the crania show usual 
form and medium dimensions, but tend to wideness in a number of 
the females; dehiscences in the floor of the auditory meatus are, 
for Indians, scarce. 

The styloid processes reach medium, development in but fe# 
instances, and they are frequently rudimentary. 



52 


BUREAU OF AMERICAN ETHNOLOGY 


[BCLI..«2 


The middle lacerated foramina are mostly submedium to small; 
depression of petrous portions prevalently submedium to sbght. 
The posterior lacerated or jugular foramina are, as usual, in a 
majority of the cases larger on the right side. Pterygo-basal foramina 
are scarce. 

Anomalies observed on the skulls pertain mostly to the basal 
structures, particularly the condyles and the sphenoidal foramina. 

Teeth . — Dentition was remarkably regular, but decay and loss of 
teeth in life W('re relatively more frequent than in other Indians; 
upper incisors, especially the middle, are shovel-shaped lingually, as 
usual in Indians. More or loss wear of the teeth in the adults is 
present in every instance. Dental anomalies, while few in number, 
comprise a case of 8p<jcial interest: a perfect fusion of canine and 
incisor. 

THE BONES 

By n^ason of the care with which the bones were coUocted from the 
Minisink cemetery, those of the different adult skeletons were kept 
apart as found and are thus perfectly identifiable as to individuals. 
Excluding those of adolescents and children, there are present the 
bones of 32 adult skeletons, and in the majority of cases these are 
almost complete. Of these 32 individuals, 17 were male and 15 
female, thus affording a fair series for com])arison. 

The bones in genertd are practically normal and almost free from 
important anomalies. They indicate people of medium to somewhat 
above medium stature, and of good though not excessive muscular 
development. In th<ur morphological features they approximate in 
many respects the bones of whites, yet differ in numerous interesting 
particulars. 

Althougli a number of the subjcHJts repr(‘scnted by the skeletal 
remains were old people, tlu're is an absence of light bones or of 
other evidence'! of senility. Tlie proportion of such bones in modern 
whites is in fact inucli larger than among any of the Indians, cither 
prehistoric or modern, a fact of considerable physiological importance. 

IIUMEKUS 

GENERAL OBSERVATIONS 

There are present 46 adult humeri, mostly perfect and almost all 
paired. The principal measurements of these are given in the follow- 
ing table: 
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XXXIX. MUNSEK: HUMERI 

MALES 


Right 

I.eft 

Number of adult 
humeri 

Length, 

Diameters at 
middle* 

Index 
of shaft 

Number of adult 
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Diameters at 
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of shaft 
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1.5 

6.5.2 

.sent (13)... 

31.- 

1.8.5 
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34.4 

2.6 

1.85 

81.6 

sent (13)... 

34.7 

! 

2. 5.5 

1.95 

81.4 


FEMALES 


Average: 





Average; 





Paired (12)... 

30.6 

2.09 

1.43 

68.4 

Paired (12).. 

30.2 

2.01 

1.4 

69.8 

Total present 





Total pro- 





(15) 

.30.7 

2.08 

1.41 

67.7 

sent (12) . . . 

30.2 

2.01 

1.4 

09.8 

Minimum: 





Minimum: 





Total present 





Total pre- 





(15) 

28.5 

1.9 

1.2 

61.9 

sent (12) ... 

28.5 

1.75 

1.2.5 

63.0 

Maximum; 





Maximum: 





Total present 





Total i)re- 





(15) 

32. 3 

2.3 

1.7 

77.3 

sent (12)... 

31.9 

2.2 

1 

1.7 

77.3 


♦ Diameter major™ parallel to the flat anterior surface; diameter minor™ at a right angle to the pre- 
ceding. 


The averages are in no way exceptional. Koference to the writer’s 
report on the Indian skeletal remains from Arkansas and Louisiana* 
will show that the humeri of that collection had practically the same 
dimensions. 

The relation of the average of paired female humeri to that of 
paired male humeri is as 94.2 to 100, which is somewhat higher than 
existed among the Arkansas and Louisiana Indians (91.34 for 86 
humeri), among Indians in general (91.2 for 602 humeri), and also 
among whites (91.8 for 2,700 humeri), but is lower than in the 
American negro (94.6 for 164 humeri). As no error in the sexual 
identification entered into the present series, the disparity here shown 
is difficult to explain, except perhaps by the result of some peculiar 
local occupational differences in the two sexes or a local hereditary 
multiplication of an individual peculiarity. 

1 Jour. Acad, Nat. Sci, Phila., xiv, 1909, pp. 211-212. 
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The right aiid left humeri are of practi(;ally the same length in the 
maleS; while hi the females the average of the left bones is slightly 
inferior to that of the right, as is usual in most Indian tribc^s and also 
among the white and other races* The equal length of the arm bones 
in the male^s mdicates probably a lack of specialized occupation. 

The dimensions of the shaft of the humerus at the middle and thcur 
percental relation or ijidi^x are interesting in several respects, as 
shown by the followhig data: 


xr.. (’(IMPARISON IN dimi:nsions of mttnskk with other racial humeri 



Males j 

j Females 

Whites 

(1,030) 

American 

negrot's 

Munsee 

other 

Indians 

(348) 

Whites 

(770) 

American 

negroes 

Munsee 

OliMir 

Indians 

Number of humeri (both 
sides) 

(112) 

(21.) 

m 

(2t) 

(2. >4) 

LeiigUi, cm 

32.r.3 

32.7 


31.67 

29. S 

30. !) 

SO, 4 

28. 9 

Mean diameter of sliufi at 









middle, cm 

2.02 

2.0*1 

1,93 

I 1.91 


1.89 

us 

1.69 

Index of shaft 

83 

84.1 

74.1 

73.1 

79.3 

79.2 

69.1 

70.3 


In the tirst jilaco it will lie seen that although the Munsee arm 
boneg are jirac.tic.ally of the same average length as those of the 
miscellaneous American whites, their strength in both sexes, and 
especially in the males, is greater in the whites. It will further bo 
noted that the disproportion is esp(^cially pronounced in the thickness 
of the bone, the hunuTUS of whites, both male and female, being the 
stouter, as a result of whicli the shaft index is decidedly higher in the 
whites than in the Indians — the Munsee humerus, in other words, is 
more platybrachic. Much the same ilistinction exists between the 
Munsee humeri and those of the American negro; while on the other 
hand it will be noted that in this respect there is close hannony 
between the Munsee and other Indians. 

Referring again to the table on page 53, and contrasting the bones 
of the two sides, it will bc5 observed that the loft humenis in both 
sexes is on the average weaker, though the difference is quite small; 
also that the shaft index in both sexes is larger on the left side. 
Exactly the same conditions have been observed by the writer on 
the several series of arm bones of whites and negroes, and also on 
other Indians, as are presented in preceding tables, which fact shows 
that we are dealing with no accidental phenomena. The difference 
in the index between the two sides is due exclusively to the relatively 
greater breadth (i* e., the antero-posterior diameter) of the right 
bone, the thickness of the humerus being very nearly the same on 
the two sides of the body. 
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SUPRACONDYLOID PROCESS IN A FEMUR, AND A SPURIOUS SUPRA- 
CONDYLOID FORAMEN IN A HUMERUS OF THE MUNSEE 
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DETAILED OBSERVATIONS 

Shape of ^ shaft . — A number of years ago the writer ‘ called 
attention to the fact that in transverse sections at the middle the 
long-hones show each a considerable variety in the shape of the shaft, 
and that these varieties can be reduced for each bone to several dis- 
thict types of both functional and racial significance. As to the 
humeri, the most frequent shapes are the p. c., plano-convex or infan- 
tile form; type 1, or ordinary prismatic; type 2, lateral prismatic; 
and typo 4, in which the anterior border is broadened out to a dis- 
tinct foiu’th siuface. 

Among the Mimsoe the occurrence of shaj)es was as follows: 


XLI. MUN8EE HUMERI: SHAPE OF SHAFT 



Male 

Female 

Typo 

Kight 


Right 

Left 


fipoei- 

niens 

Per 

cent 

Speci- 

mens 

Per 

cent 

Speci- 

mens 

Per 

cent 

Specl- 

mcn.s 

Per 

cent 

pc—plano-co\ivex 

^ 3 

21 

2 

15 

2 

13.3 

3 

23 

1 —ordinary jirisniatic or near 

fj 

43 

0 

46 

9 

60 

5 

39 

prismatic 

1 

7 

2 

15 





•1— qua<lrilatoral 

2 

11 


— 

2 

13.3 

3 

23 

Various Jiitormediate 

2 

14 

.3 

23 1 

2 

13.3 

2 

15 


The most frequent shape is the ordinary prismatic; the next in 
frequency is the plano-convex; the lateral prismatic is the h'ast com- 
mon. 'Ihe significance of these conditions must be left for future 
consideration, when our data, especially on the American Indians, 
are more extensive. 

Perforation of the septum . — ^The septum between the olecranon and 
coronoid fossae in Indians often shows a smaller or a larger perfo- 
ration. '^riio frequency of this developmental anomaly or condition 
differs from tribe to tribe, and it differs also between the sexes, being 
as a rule more common in females. In the Munsce male humeri only 
six instances of such perforation exist, three in right and three in 
left bones, the total amounting to 22 per cent of the bones. In only 
one instfoice is the opening largo; in three it is medium; in one 
small, and in one of pin-point size. In the 29 female humeri which 
could bo examined for this feature the conditions are quite different, 
the perforation being present in no fewer than 17 cases, or nearly 69 
per cent of the bones. Eight of the 17 are right (47 per cent), nine 
left (53 per cent). As to^ size of the perforation, one is pin-point, 
eight small, and eight medium; none is large. 

* IlrdlWka, Typical Forms of Shaft of Long Bones, Proceedings of the Association of American Anatomists, 
14th Sess., Dec. 1900, pp. 55>60, figs. 1-2, Washington, 1901. 
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Supracomlyloid process . — ^Tliis process, which in a more or less rudi- 
mentary form, and especially in the form of a ridge, is not rare in 
whiter, is very imctommon in the Indians, though even in this race 
in the majority of humeri some roughness, or eveii a slight ridge, 
can bo dc^tected in its position. Among the Munsee humeri no 
speeinK^n shows more than a trace of the anomaly. 

Tlu^ rarity of tliis proct'ss in the Indian is of additional interest 
from the fact that it secerns to he shared by otluT branches of the 
ytdlow-brown rac(^, and also by the blacks; moreover, the process 
appi'um to ho. absent, or nearly so, in the humeri of all known apes. 
The probhun as to why a feature of this nature, which appears 
clearly to b(^ r<'versive, should be more common in modern whites 
than in tlie more primitive^, races and even in the anthropoid apes 
and the loW(‘r primates, oITcts a fruitful field for investigation. 

Radius 

Tile total number of radii in condition to be measured is 41, 19 
mido and 22 female. Taking the paired bones in the males, wo find 
that their length is equal on the two sides, as was very nearly the 
case with tlu^ humeri; in tlie females the right radius averages 
slightly longer than the h'ft, again as in the arm bones of this sex. 
Tlio arms as a whoh^ wore therefore of v(Ty nearly the same length on 
the two sides in the niidc's, but the right was generally slightly longer 
tluui the left in the females, a condition which in all probability was 
connoct('d with the relatively greater use of the right hand and arm 
in the latter sox. 

'^riie percental relation l)etween the length of the radius mid that of 
the humerus approximates 79 on both sides in the males and 78 in the 
females. Indians of other loc^alities show much tlie same condition, 
the index approximating in the males 78 on both sides and in the 
females 77 on both sides. In whites the same index is only 73.6 in 
the males and 72.8 in (he females; while the American negro gave to 
the WTitcr 77.4 for the male and 76.8 for the female sex. This means 
that the forearm in the Munsee and in Indians generally is relatively 
long; it is decddedly longer in relation to the humerus than in the 
whites, and so far as the Munsee are concerned it is even slightly 
longer than in the average American negro; and in all the groups it 
is to a slight extent relatively longer in the males than in the females. 

In strength, curvature, and other features the Munsee radii show 
nothing exceptioiud. In fact, this, bone is of secondary importance 
in the anthropology of modern races except in its relative proportions. 
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XLII. MUNSEE: HADISS 


Ui^ht Left 


Number of bones 

Length, 

niaxi- 

nuiin 

Num- 
ber of 
cases 

Uadio- 
hu moral 
index 
RXHK) 

ir ■ 

Num- 
ber of 
bones 

Leugih, 

maxi- 

mum 

Num- 
ber of 
oases 

Radio- 

humeral 

index 

RXlOU 

11 

Average: 

cm. 




cm. 



Paired (9) 

26,7 

('<) 

78.8 

(9) 

25.7 

(«) 

78.8 


Total pre'^eiit (11) 

25. 65 

(III) 

7S,9 

(9) 

25. 7 

(S) 

7S.S 


Minimum, total present (11) 

24.6 

(10) 

74.9 

(9) 

21. 6 

(M 

76.1 

Maximum, total present (11) 

26.6 

(10) 

N2. 5 

(9) 

2(1. 1 

(N) 

82. 1 


FEMALES 


Average: 

}‘aired (10) 

23.7 

(10) 

77.5 

(10) 

23. 45 

(10) 

78 

Total present (11 ) , 

2.1. 66 

(10) 

77. 5 

(12) 

23. 54 

(U) 

7S 

Minimum, total prej,eni (1 1 ) 

22 

(10) 

71. .s 

(12) 

21.6 

(U) 

74.7 

Maximum, total pre.sent ( 1 i ) 

24.7 

(10) 

SO. 1 

(12) 

21.6 

(U) 

SO. 1 


Ulna 


Like tho radius, the Munsoo ulna shows uothhig specially note- 
worthy as regards it s form. curvature is modern to, as a rule, 

and so is the strength of the bone. TJie dimensions an' presented in 
table XLiii. 

As with tile oth(',r*tw() long-bones of tlie upper limb, tho length of 
the ulna is practically the same on tho two sides iji the males, and 
slightly sliorter on the left than on the right in the fenuile«s. 


XLTIl. MUNSEE: ULNA 


Average: 

Paired 

Total present. 

Minimum 

Maximum 


Males Komales 


Riglit 

"l 

Loft 

Right 


Left 

Number of 
bones 

Length, 

maxi- 

mum 

Num- 
ber of 
bones 

Length, 

maxi- 

mum 

Number of 
00 lies 

Longtli, 

maxi- 

mum 

Num- 
ber of 
bones 

Length, 

maxi- 

mum 


cm. 


cm. 


cm. 


cm. 

6 

27.6 

6 

27.6 

10 

25.5 

10 

25.2 

8 

27.6 

9 

27.7 

11 

2.'>. 45 

11 

ai.s 

8 

26.6 

9 

26.1 

11 

2:1.7 

11 

23.4 

S 

28. 6 

9 

29.3 

11 

26. 5 

11 

26.5 



58 


BUREAU OF AMERICAN ETHNOLOGY 


[BULi:.. 62 


Femur 

GENERAL OBSERVATIONS 

Tho total number of tulult femora in condition for measurement is 
60 — 33 males, 27 femjiles. 

Tho bo’m^s, as a rule, ar<'> nonnally developed and with one exception 
frt^o from anomalies. Tho exception is the h'ft femur of male subject 
no. 285,301, whicli shows a large spinous process on the mesial border 
of tho bono above the intemtd condyle (^proc, mpracondylcrideus 
fe7nons)y as exliibitcd in plate 23. Tho liiKui-aspera, while mostly well 
developed, is in no ease exceptionally high. The curvature and 
torsion show nothing exceptional. 

MEASUREMENTS 

As this is tho most important of the long-bones, a number of 
measurements besid(^s the length wiuu'. taken, as indicated below. 

The mean bicondylar length of the Miinsee femora, taking both 
sides together, is 45.5 cm. in tho males and 42 (un. in tho females. 
Judging from observations on whites and on other Indians, these 
lengths con'espond to tho aviTago stature of approximately 167 cm. in 
the male and 156 cm. in tho female Mimsee. These figures an^ very 
close to those obtaiiuid hy tho help of the well-known Manouvrier 
and Kochet tabh^s, and may therefore bo safely acceptcul. They show 
that tho Munsoi^ were somewhat above tin' medium, but not really 
tall in stature. 

XIJV. MTNSKK: FKMORA 









J tight 









g 

1 


a 


P'3 

3 

(.3 


Diametors 

y, 


V 

a 

9 

8 

A 

n 

g 

o 

SS! 

bZ^: 

4.^1 1 

8 1 

^ a 

3 

3 


.3 

rA 

I 

o> 

at upper 
llattening 

•3 

.a 

g 


'o 

s 

3 

t 

t 

a 

o 

a 

3 

umero-F 

Index — 

o 

a 

3 

Vh 

t: 4> 

2 

m 

sf 

|a 

c4 

.3 1 

-3 

0 

1 

a 

S'? 

a 

3 

8^3 



M 

2 




—4 

5 






A vorage: 


cm. 

cm. 




cm. i 

cm. 



cm. 

cm. 


Fairod 

12 

45.2 

45.8 

8 

71.8 

ir» 

2. 92j 

2. 55 

87.1 

15 

3. 23 

2. 37: 

73.3 

Total proseiit... 

14 

4r>. 2<i 

45. 8 

11 

72.1 

17 

2.91 

2. .53 

87.1 

17 

3,22 

2. 3.5 

73.1. 

Minimum 

n 

■•13. 1 

43, 8 

11 

09.0 

17 

2.5 

2.2 

73. 5 

17 

2.9 

2 

64.6 

Maximum 

H 

4S.1 

48.7 

11 

70.3 

17 

3.3 

2. 9.5 

100 

17 

3. 75 

2.7 

90 








Left 







Average: 














Vairod 

12 

45.4 

45.9 

8 

71.7 

16 

2.9 

2. 61 

89.9 

15 

3.33 

2.38 

71.6 

Total present... 

15 

45. S2 

46. 3 

9 

71.3 





[ 





Minimum 

15 

' 43.7 

44 

9 

67.7 

16 

2.5 

2.2.5 

75 

15 

2.9 

2.1 

59.5 

93.7 

Maximum 

! 15 

49.2 

.50 

9 

75. 7 

16 

3.3 

2.9 

107.7 

15 

3. 7 

i 2.7 





* Maximum. t Linea aspora midway l)etwe4m tho two branches of tho compass. 
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xr.iv. MUMSEE: FEMORA -Oontimifd 

FBMAl.KS 









Right 








0. 

c: 

5 

0 

1 

Length bicondylar 

Length maximum 

o 

B 

3 

P. 

Humero-F e m o r a 1 

Index 

F 

Number of cases 

Diameter antero- 

posterior at mid- 
dle* (a) 

i> — 

S-c 

|a 

cs 

S 

!- 

S| 

..= 1 

Wi 

cu 

0) 

S 

o 

o 

k. 

S' 

a 

A 

Diameters 
at upper 
llatteniug 

Plai vmeric Index 
' d X 100 

o 

S 

•S ^ 

s? 

Minimum 

(d) 

Average: 


cm. 

1 

cm. 




cm. 

cm. 



cm. 

cm. 



Tairod 

13 

42.1 

42. 65 

10 

72.6 

13 

2. 58 

2.35 

91.2 

12 

2.88 

2.17 

75.6 

Total present . . 

14 



12 

72.7 

11 

2. 56 

2. 37 

01.6 

14 

2.89 

2.14 

74 

Mtaimum 

14 

39.4 

40 

12 

70.6 

11 

2.3 

2 

82.1 

11 

2.5 

1.S5 

.56.9 

Maximum 

1 

{ 

14 

41.7 

15. 1 

12 

71.1 

14 

2.95 

.2.6 1 

lOtl. 2 

14 

3.25 

2. 45 

81. 5 

1 







r.eft 








Average: 













1 


Paired 

13 

41.9 

42.6 

10 

71. 65 

13 

2.48 

2. 38 

93.1 

12 

3.03 

2. 17 

i 71.7 

Total present... 







[ 























Minimum i 

13 

30, 0 

40 

10 

60. 1 

13 

2.2.'> 

2 

S3. 3! 

12 

2.6 

1.8 

.50. 1 

Maximjim 

13 

11. r» 

15. 4 

10 

73.2 

1.3 

3 

2. 65 

113 

12 

3. .35 

2. 15 

i 

1 


MaxirauiTi. t Linoa aspem midway betwoon two branches of th« compass. 


Tlio two lengths of the ferntir, the hicxindylar ajul the maximum, 
diffcT somewhat as a rule in favor of the latter. The difference is 
duo and proportional to tlie inclination of the axis of the shaft and 
the development of the internal condyle, and ranges in different 
individuals from 0.5 mm. to 15 mm. In whites in aU the groups 
studied it is moderate, not reaching 4 mm. iji the average. In the 
American negro (who often has some white blood), the dispropor- 
tion betwecui the two lengths is slightly higher than in tho wliitos, but 
additional observations are needed. Among Indians, however, the 
difference is perceptibly higher than among tiie whites, and is espe- 
(UfiUy pronounced among the Munsee, where it reaches the average of 
nearly 5 mm. in the males (taking the mea]i of the two sides) and 
6 mm. in the females. As the Munsee bones are perfectly normal, the 
explanation of this pecidiarity must be souglit either in an unusual 
breadth of the pelvis or in a somewhat gi*eater length of the neck of 
the femur, and may be connected with some functional characteristic 
of these people, such as possibly a more than usual prevalence of the 
habit of squatting. 
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XLV. MUNSEE AND OTHER FEMORA: RELATIONS BETWEEN THE BICONDYLAR 
AND MAXIMUM LENGTH OF THE BONES 



Munsee 

other 

Indians 

United 

States 

whites 

Italians 

1 

■ American 
negro 


M. 

F. 1 

M. 

F. 

M. 

j 

F. 

M. 

F. 

M. 

F. 

Number of pairtwl bones 

Average excess of the maxhmim o\er 
tlio bicondylar length: 

12 

12 

.5.5 

22 

lOd 

.51) 

31 

8 

12 

8 

Right, cm. 

5. .35 

.'>.6 

1 

.3. S 

3.2 

3. 1)5 

2. 55 

3. 78 

3 

2. 58 

2.6 

2.1 

4 

3.2 

3.5 

Left, cm 

4,2 

<», 15 

1 2 

:i.H 

.3.25 


Tfie difforon(*.o b('>tw(HGi the maximum and bicondylar length 
of the femur in some racial groups averages greater in the females 
than in the males, wliile in others tlie condition is reversed. Among 
the Murisec the femah^s siiow tii(^ greater diffcn'enco (6 mm. to slightly 
less than 5 mm. in the males); but tliis pcnmliarity is not shared by 
other Indian groups. A (condition similar to that of the Munsee exists 
in tliis respect among the United States whites, whore the difference 
between the two lengths aveniges S.H mm. in the females and only 
2.8 mm. in the males; while among the Italians, and to a less extent 
the negroes, the disproportion is greater in the males (Italians: 
rn. 2.8, f. 2.85 mm; negroes: m. 8.0, f. 8.85 mm.). The excess of the 
difference in males in tlu'se groups was unexpected, the usual impres- 
sion being that the axis of the female femur is generally more oblique 
than tliat of the male; and the more obliciue the axis, the greater 
should be the difference between tlie bicondylar and maximum 
length of the bone. 

As to the two sides of the body, in the majority of the groups 
whoso femoj-a were studied, greater average differences were found 
between the two lengths of the bone on the right than on the left; 
in a few groups, however, such as the Munsee, the United States 
whites, and th(5 United States negro females, the condition was 
reversed. 

These interesting conditions and exceptions make it probable 
that an extended special study of the relations of the two femoral 
lengths would be well repaid liy the results. 

The relation in bicondylar length of the Munsee female to the 
male femora is as 92.7 to 100, and practically the same result was 
obtained in other Indians (92.65 to 100). In United States whites 
the proportion is as 98 to 100; in American negroes, as 93.1 to 100. 
These are striking similarities in people so far apart racially. 
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HUMBRO-FEMORAL INDEX 

The percental relation in length of the femur to the humerus in the 
Mmisee, 

imates in both sexes 72, which is very near the average in human 
races generally. Tlie similarity of this important relation in different 
racial groups, as may bo seoji from the measurements by the writer 
in the next table, is quite remarkable. 

As a rule the humero-femoral index is in both sexes slightly higher 
on the right than on the left side, and the Miinsee form no exception 
in this particular. As to sox, while in all branches of the whites, as 
well as in the United States negroes, the male index on both sides is 
slightly higher, m the Munsee, as well as in other Indians, the index in 
the male is slightly lower than that in the female. These features 
are all connected, of course, with the peculiarities of the length of the 
Indian humerus as well as the femur, outlined in other chapters. 


XLVI. IIUMEKO-FEMORAL INDEX IN THE MUNSEE AND IN OTHER RACIAL GROUPS 




Male 

1 


Female 



Subjects 

Right 

liOft 

Subjects 

Right 

Left 

Munsee 

8 

71,8 

• 71.7 

10 

72.6 

71.7 

Other Indians 

1(K) 

72.3 

71.6 

61 

72.7 

71.8 

United States whites 

200 

72.2 

71.7 


71 S 

70.9 

Irish 

22 

72.6 

71.9 

35 

71. 7 

70.6 

Gormans 

86 

72.8 

72 

21 

72. 1 

71.3 

Italians 

39 

72. 5 

72.3 

11 

72.6 

72 

Other whites 

53 

73.9 

73 

15 

72.9 

71.3 

United States negroes 

25 

71.7 

71.5 

13 

70.3 

70.2 


THE SHAFT 

The measurements taken at the middle of the shaft in the Munsee 
femora indicate generally a moderate development. The mean 
diameter is smaller in both sexes than it is in ordinary American 
whites and negroes ^ of the same stature. The same condition, 
though in a somewhat lesser degree, was observable in the Arkansas 
and Louisiana Indian femora, and there are reasons to believe that 
it is common to other Indian tribes, if not general in the race. The 
whites and negroes used here for comparisqu are of course those of 
the working classes, or such as find their way into dissecting rooms. 

As to the strength of the femur on the two sides of the body, 
the difference in the Munsee, as wcU as in other Indians and racial 
groups, is very small. However, in the males a slightly higher aver- 
age mean diameter is seen in the left femur, while in the females the 


» Males; Munsee, 2.74; United States whites, 2.9; United States negroes, 2.91 cm. 
Females: Munsee, 2.54; United States whites, 2.69; United States negroes, 2.6 cm. 
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condition is reversed. Curiously the same slight excess in strength 
' of the left femur in the male and of the right in the feihaJc is exhibited 
also by the United States whites, while in the UnitedStates negroes, in 
both sexes, the bones of the two sides are exactly equal, as is shown 
in th(i following table: 

XI.VII. STUKNOTll OF Till? FKMCIt ON THE TWO SIDES OF THE BODY 


MK\N I)IAMKTKn AT THK MIULLE OF THE SHAFT 



Miinspo 

United 

States 

whites 

United 

Slates 

negroes 

Mali*: 

cm. 

cm. 

cm. 



2. 7:J 

2. S9 

2.91 

LofI 

Komtilo: 

2. 75 

2.91 

2.91 

Right .. . . . 

2. H> 

2.71 

2. TK) 

IvOft . 

2. Id 

1 

2. fit 

! 

2. (iO 


^rakinj; tlio aut*(u*()-p()slori()r and lateral diamotors at the middle of 
tlio shaft separat(^ly, we find 8ev<u‘al more interesting points. The 
antero-j)ost<'.rior diaiTiet(u* in th<^ Miinsee (and tlie same is true of the 
United vSlates whites and IhiiliMl Stales negroes, as will be seen by the 
following tabl<0 is practically <^quival(ait in the right and left hanora 
in the males; but (except in the whites it is perceptibly smaller on the 
h^ft sid('. in the fiMuales of all groups. On tlie otluT liand, the lateral 
diameter, ('.x(Mqit.ing in tlie probably too small male negro series, is 
invariably huger on the left tlian on the right side in both males and 
femah^s. 'JMiiis it may be said that tlie h^ft femur is almost invariably 
slightly broader on the average than the right, and this especially in 
the female's of probabl}^ all racial groups. 

These interesting conditions are most clearly shown by the shaft 
index in both .sexes and in aJl the racial 

subdivisions is higher on tlie left side. 

The index in the Munsee femora is notewortliy in anotlier respect: 
It is deoidi^dly smaller in both sexes of this group than it is in the 
American negro and especially in the United States whites. Ju^ng 
from data on other Indians in the writer’s possession, it seems very 
probable that the characteristic shown by the Munsee in this regard is 
common to Indians in general. As may bo seen by reference to the 
figures in the following table, the low shaft index in the Munsee 
is duo entirely to smaller breadth; the Munsee femur is relatively 
narrower than that of both whites and negroes. 
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XLVTII. COMPARISON' OF TIIK PROPORTIONS AND INDEX OF THE SHAFT OF THE 
FEMUR AT MIDDLE, IN MUNSEE, WHITES, AND NEGROES. PAIRED RONES 




Uigiii 



1 .eft 


- 

l:)iamoter 

anteio- 

post^rior 

Diameter 

lateral 

lnde,\ 

Diameter 

•mtero- 

posterior 

Diameter 

lateral 

Index 

Munsee: 

cm. 

cm. 


cm. 

i 

cm. 



{U\) 

(10) 

(10) 

(10) 

(16) 

(16) 


Average- 

2.92 

2, 55 

87.1 

2. 90 

2.61 

89.9 

United Stales wliites: 







Specimens 


(Oti) 

(00) 

(60) 

(06) 

(00) 

Average 

United Slates negroas: 

2.95 

2. S4 

96.3 

2.95 

2.87 

97.4 

Specimens 

(•5) 

(fi) 

(t>) 

(6) 

(6) 

(6) 

Average 

(W) 

2. 77 

90.5 

3. 00 

2.77 

90.6 


FEM \LKM 


Munsee: 

Specinnuis 

(13) 

(13) 

(15) 

• 

(13) 

(13) 

(13) 

\ verage 

2. 5K 

2.35 

91.2 

2. IS 

2. 38 

03.1 

United Slates whiles: 

Specimens 

(2.S) 

(2S) 

(2H) 

m 

(28) 

m 

Average 

2. 04 

2. 5.S 

97.7 

2. 05 

2. 63 

99.5 

United States neg»'f)es‘ 

Specimens 

( 7 ) 

( 7 ) 

9 

( 7 ) 

( 7 ) 

( 7 ) 

( 7 ) 

Average 

2. OS 

2. 53 

94.4 

2. 0)3 

2. 58 

98.1 


PLATYMKUY 

Another anthropologically important n^gion of the hmiiir is the 
subtrochanteric, flattening, which; as well known, has been studied in 
whites and in other races by Manouvrier and other observers.^ The 
flattening in question is situated below the minor trochanter, reaching 
its maximum at approximately 3 cm. below that point. It yields 
itself to two measurements, the maximum and the minimum diame- 
ter, and the percental ndation of the laitiu* t-o the former constitutes 
the platymeric index. This index is generally quite high in whites, in 
whom the flattening is but moderate. 

The next table shows the conditions found in this respect with re- 
gard to the Munsee, the United States whites, and the United Statics 
negroeij. • 


1 See Hrdlidksi, Report on Additional Skeletal Remains from Arkansas and Louisiana, Jour. Acad, 
mt Set Phila., XIV, 1909, pp. 216-216. 
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XLIX. COMPARISON OF TUB PROPORTIONS AND INDEX OF THE SHAFT OF THE 
FEMUR AT THE SUBTROCHANTERIC FLATTENING, IN THE MUNSEE, WHITES, AND 
NEGROES. PAIRED BONES 

MALES 



Right 

Left 

1 

Diameter 

Diameter 


Diameter 

Diameter 



mn\i- 

mini- 1 

Index 

maxi- 

mini- 

Index 


mtirn 

mum 


mum 

mum 



cm. 

cm. 


cm. 

cm. 


Spnclinens 

(la) 

(i:») 

(15) 

(15) 

(15) 

(15) 

AvoruKo 

3. 23 

2.37 

73.3 

3. 33 

2.38 

71.6 

United StaUvs whites: 







Spedmeiis 

m 

(06) 

m 

(66) 

(66) 

(66) 

Average 

;L2.5 

2.(>9 

82.8 

3.24 

2.73 

84.1 

United States negroes: 







Specimens 

(6) 

(0) 

(0) 

(6) 

(6) 

(6) 

Average 

; 3.07 

2. 68 

87.3 

3.17 

2.73 

86.3 


FEMALES 





Munsee: 

1 






Specimens 

(12) 

(12) 

(12) 

(12) 

(12) 

(12) 

Average 

2 SS 

2.17 

75.5 

3.03 

2.17 

71.7 

United Stat OH whites: j 







Specimens 

(2.'<) 

m 

(2S) 

(2X) 

(28) 

(28) 

Average 

2 hi 

2. 39 

81.1 

3.0 

2.39 

79.6 

United Stales negroes: 







Specimens ; 

U) 

(7) 

(7) 

(7) 

(7) 

(7) 

Average 

1 

02 

2.42 

80.1 

2.97 

2 44 

82 


It wiU ho <)bs(TV(‘(l, ill tlio fii-st place, that at the middle of tlie 
shaft tlie mean of tlie two diameti'-rs at the upper flattening in the 
Miinsee is smaller in hotli sexes and on both sides than that in either 
the whites or tlu^ m^groes, thus indicating that the bone is more 
slender. 

The most striking points lirought out by the data are, however, 
those relating to tlie degree of the flattening in the subtrochanteric 
region in the different racial groups. The Munsoe femora are decid- 
edly flatter than those of the whites, which in turn are slightly flatter 
than thosi^ of the negro. As a result the platymeric index in the 
Munsee is considerably below that in both the other races. 

Taking the two diameti^rs separately it will be observed that the 
diameter maximum or lireadth is frequently larger in the left than in 
the right femur. This is true in both sexes among the Mimsee and 
in the white females and negro males. In the white males the meas- 
urement is equal on the two sides, and in the negro females it is 
slightly larger on the ri^ht than on the left. In all probability the 
tendency of the left femur to be slightly broader than the right at the 
subtrochanteric flattening is (juite universal. 
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The lateral diameter or thickness is also slightly larger in the left 
femur in nearly all the racial and sex groups, but the excess is less 
than with the breadth. It is thus evident that the loft femur at this 
point is in general slightly stronger than the right. But, as already 
indicated, the mean excess in breadth is mostly greater than that in 
thickness, the result of which in most of the groups is a slightly lower 
platymeric index on the left side. 

As to sexes, the platymeric index in the Munsoe is slightly higher 
on both sides in the females than in the males. This is exceptional 
for Indians, the condition being usually the reverse. In the United 
States whites and United States negroes, and in Indian tribes other 
than the Munsee examined by the VTiter, the male femur as a ride 
gives a somewhat higher average index on both sides than the female, 
indicating that the flattening in the male is of lesst^r degree. 

As to the sides, in the majority of the groups, and particularly in 
the Munsee, the right platymeric index is slightly higher than tho 
left. In the Arkansas and Louisiana Indians it was very nearly 
equal on tho two sides in both si^xes. In tho series X)f United States 
white males used hero for comparison, and in the United States negro 
females, the right index is higher. Evidently, while the preponderant 
tendency is for tho right platymeric index to bo slightly higher than 
tho left, there are not infrcciuent exceptions, but the differences are 
not of much importance. • 

To smnmarizc, it may bo stab'd that at tho subtrochanteric flatten- 
ing tho Munseo femur shows a decidedly greater compression than tho 
femora of tho United States whites, and es 2 )ecially those of United 
States negroes; it shows a slightly greater relative flatness in tho 
male than in tho female, which is exceptional; and in the majority of 
cases it is relatively slightly flatter on tho loft than on the right side 
of the body. 

These details may seem rather involved, and perhaps in some 
instances of no great consequence. But when at some time wo shall 
be able to examine scores of records where wo have now but few, and 
each series of records extending to hundreds instead of to only tens 
of specimens, the above points wiU assume a definite morphological 
importance, demonstrating on the one side tho presence of astonish- 
ingly unifonn and persistent laws relating oven to secondary charac- 
teristics of bones, and, on tho other, to clear, conspicuous, racial 
sexual and other group differences. 

SPECIAL CIIAKACTEEISTICS OP THE FEMORA 

As to special descriptive characteristics of tho Munsoe femora, 
special attention was paid to the linoa aspera, the shape of the shaft 
at middle, and the presence and development of tho third trochanter. 

17136®— Bull. 62—16 6 
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lAwa liiica aspera was found to bo generally well 

"developed, but seldom high and in no case excessively rough, indi- 
cating well but not (^x<;eptionally developed muscidature. 

Shi/pe of die shift— Ai^ to the shape of the shaft at middle, in a 
fourth of tli(!i males and in nearly half the females this was found to bo 
more or less prismatic'., and in 9 per cent of the males and 7.5 per cent 
of the fcnnales, j)lano-e.onv('x; the remainder of the bones showing, 
with 011(5 ex(5(5pti()n, int(»rm(‘diary or not W(5ll-d(dined shapes. None 
of the fiMuora jm'sent the cylindrical (juvenile) type, or type 4 
(anterior surface dividend in two by a long vertical ridge), and in but 
one boiK'. is th(5 shape cl(5arly elliptical. Among the whites the last 
named ((‘llipti(*.al) form is much more common, while the plano- 
convex ty|)e is less frecpient tlian in the Indians.^ 

Third Respecting the third trochanter, this presents 

itself as a mon'. or h^ss marked ridge, or an oblong tuberosity, or a 
round tul)(5rosity ; and in any of these forms it may bo slight, medium, 
or pronounced. In some instanc.es there will be found a depression, 
instead of an eh^vation, in the bone at or near this locality. Tlieso 
diff(5rent forms have no sofiaratc morphologi(ial significance. They 
all s(5rve for* or arc due to the attachment of the gluteus maximus 
muscle, and merge into each other l)y transitional stages. In tlie 
Munsee, c.onditions in rc'.gard to the third trochanter were as follows: 

L. MUNSICK AXM) WHITK FEM0U\. TIUKI) TR0CU\NTKK OK OCnTFlAI. TUREK- 

OSITV 



1 


1 KidK^ 

Oldorifi luluTOSJly 

. Hound tuberosity 



: TImtl 

1 


1 





Suhjoclsltrochaiiter 









ohsoiit 

Moder- 

Pro- 

Model- 

Pro- 

Moder- 

Pro- 




ate 

; iiouiiced 

afo 

nouncod 

ato 

nouncod 

Muo'^co: 

1 

cult 

l\r aul 

Percenf | 

J*(r edit 

P('T enU 

Per cent 

Per cent 

MjvIo 

(U) 

30 

40 


26 


6 


Eemalo 

00 

32 

36 


22 

3.5 

3.5 

3.5 

Whiles: 








Male 

(2110) 

43 

.32 

1.5 

9 

5 

3.5 

3 

FonuiU' 

(120) 

1.1 

31 

5 

12 . r> 

1.7 

5 



It is here seen that the tliird trochanter is strictly absent in less 
than a third of the male as well as of the female bones of the Munsee; 
a small to pronounced oldong tuberosity exists in 26 per cent of the 
males, and practically the same proportion (25.5 per cent) of the fe- 
males, while a rounded tuberosity is found in 6 per cent of the males 
and in 7 per cent of the females. Among the previously reported 
Arkansas and Louisiana Indian femora, the frequency of the third 
trochanter in most of its forms was somewhat greater. Among the 
ordinary American whites, it will be observed from the above figures, 
there is in both sexes a more frequent complete absence of the third 


( Comi)are Arkansas and Louisiana Femora, op. cit., p. 217. 
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trochanior in any form than in the Munseo; thoro is loss frequency 
of the moderate ridge and moderate oblong tuberosity; and a greater 
frequency of pronounced grades of both ridge and oblong tuberosity, 
while the occun’ence of round tuberosity is about oven in the two 
groups. Subtrochanteric, fossa in place of or beside a prominence 
WJis observ^ed in Munseo adidts in five cases -four males and one 
female. In adolescents it was more frequent. 

Tibia 

The results of the sevcu'al measurenwMiis olitaimul on the Munseo 
tibiie are shown below. 

'Hie mean length of tlio bone, taking the two sides together, is ;kS.5 
cm. in the males and 35.»‘1 cm. in the females. Tlio length of the 
female bone stands to. that of the male as 01.7 to 100, which is lower 
than was obtained on the tibiae from Louisiana, where the jiropor- 
lion was 93.7, or than that prevailing among whites, where it is oven 
slightly higher (94.6 in miscellaneous New York whites). The Mun- 
seo female tibiie are tlieri'iore relatively sonu'what short, paralleling 
to some extent what was found with reference to the radius. Lesser 
differences of the same nature is found in probably aU larger racial 
groups. Why tiie haituro should be more pronounced in the Munsee 
than in other Indians is diflicult of explanation; but, as will bo soon 
later, this is not the only peculiarity of the female Munseo tibia). 

1,1. MUNSKK: 'VUMM 
MALES 






Right 




Number 
ol bones 

Longlli * 

Num- 
ber of 
cases 

(14) 

(14) 

(14) 

(14) 

l)i.im- 
eter f 
antero- 
fK>sterior 
at middle 

(a) 

cm. 

3. 28 

3. 28 

3.05 

3.55 

Diam- 
eter X 
lateral 
at middle 

(b) 

cm. 

2.14 

2. 14 

1.05 

2. 1 

Index of 
shaft at 
middle 
bXlOO 

a 

65.4 

65. 4 

56. 3 

69. 7 

Num- 
ber of 
cases 

(19) 

(10) 

(10) 

(10) 

Tibio- 

femoral 

index 

TXlOO 

F 

Average; 

Paired 1 

Total present 

Minimum 

Maximum 

(11) 

(12) 

(12) 

(12) 

cm, 

38.3 

3S.5 

36 

•10..^ 

84.4 

84. 6 

81.1 

86. 9 





Left 




Average; 









Paired 

(U) 

38.6 

(14) 

3. 26 

2. 16 

66.6 

(9) 

84.6 

Total present 

(12) 

38.8 

(15) 

3. 23 

2.16 

67.1 

(U) 

84.9 

Minimum 

(12) 

36.7 

(15) 

2.8 

1.95 

.54.9 

(11) 

79.4 

Maximum 

(12) 

40.9 

(16) 

.3. .IS 

2.4 

80.4 

(11) 

90.0 


* On Broca’s plancfie osUometriquCf with the spine in the opening o f tho vertical portion of the instru- 
ment and the condyles applied to the board on both sides of the opening, the rest of the bone lying Im- 
mobile on the horizontal board, 
t Maximum. 

t With anterior border of the bone midway between the two branches of the compass that are applied 
to the sides of the bone. 
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LI. MUN8EE: TIBIiE-CJontlnticd 

FKMALEH 


Right 



Numlwr 
of bones 

Length 

Num- ! 
her of 
cases 

Diam- 
eter 
antero- 
Ijosterior 
at middle 

Diam- 
eter 
lateral 
at middle 

(1>) 

Index of 
shaft at 
middle 
hXlOO 
a’ 

1 : 

Num- 
ber of 
cases 

Tibio- 

femoral 

index 

TXlOO 

F 

Average: 

I’airod 

(i;i) 

1 

cm. 1 

35.3 

(13) 

cm. 

2.6 

cm. 

1.98 

76.1 

(12) 

83.7 

Total presoiit 

(11) 

35.3 

(13) ! 

2.0 

1.9S 

70. 1 

(12) 

83.7 

Minimum 

(13) 

32. 1 

(13) 

2.2’> 

i.05 

70.2 

(12) 

81.4 

Maximum 

(13) 

37. 1 

(13) 

2.85 

2.3 

■ SO . 7 

i 

(12) 

87.7 





r.eft 




Avmgo: 









J 'aired 

(13) 

35.2 

(13) 

2.6 

1.93 

74.5 

(12) 

83.7 

Total present 

(11) 

35.2 

(14) 

2.04 

1.90 

71.0 

(12) 

83.7 

Minimum 

(14) 

32. 1 

(14) 

2.25 

1.5 

58. 8 

(12) 

81.5 

Maximum 

(14) 

1 36. 7 

1 

(11) 

2.8 

2. 35 

82.2 

1 (12) 

86.1 


• As to the two si(l(^s, tho Mutxsoo loft tibia averages somewhat 
longer in tlu'. mah's than the right, which on the whole in slight 
measure is also the condition among tlie whitens, but to which indi- 
vidual and eviui group excd'ptions are not infrequent. In the Munsoo 
femahvs, on the otluu’ hand, the average huigth of tlu^ left tibia is 
slightly less (by 1 mm.) than tliat of the riglit. 

The ptu’cental relation of the huigth of the tibia with tho bicondylar 
length of the femur, or the tibio-femoral index f averages in whites 
approximately 82 in tlie males and slightly less in the females. In 
tho Munsee it is somewhat more elevated in both sexes. As in the 
whites and other racial groups, a moderate excess of the male over 
tho female index is present on both sides, indicating tho slightly 
greater relative shortness of the female leg bones aforementioned. 
Judging from the available data on tho tibio-femoral index among 
other Indians,^ that in the Munsee comes very near to tho average 
of the race. 

Tho strength of tho Munsee tibia (and the same is probably true 
of many other Indian tribes) is surprising, being neartT that of the 
wliites than is the case with either the humerus or the femur. The 
antero-posterior diameter of tho Indian tibia is, in fact, in almost all 
the Indian groups somewhat greater than in the whites. Tho index 
of tho shaft is invariably and quite perceptibly lower in the Indians 

* Compare S. Bello y Rodriguez, Lr ftmur et Ic tihia^ chez Vhomme et hs anthropoideSf Thlse^ Paris, 1009, 
P.109. 
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than ill tho whites, excepting the Munseo females, in whom, (mriously 
enough, tho index is relatively^quite high, exceeding 1)oth that of 
tho other Indians available for comparison and of tho whites. No 
satisfactory explanation of this and other exceptional features of the 
Munseo tibia can be given. The condition can scarcely be regarded 
as accidental, for on examining the individual shaft indexes it is 
observed that in but one of tho female bones is the index below 
60, giving thus a pronounced platycm'my; in fiv(^ it is between 60 
and 70; in ten between 70 and 80, and in no fewer than eleven it 
rises to 80 or over. Among tho twenty-nine male Munseo tibiae 
there is but om^ that giv(‘S a sliaft index of sliglitly above 80. 


Ml. MKAN DIMENSIONS OF THE TIBIA (THE TWO SIDES BEINO TVKEN TOGETHER) 
IN THE MUNSEE AND OTHER INDIANS. AND JN WHITES 




Mean 







diameter 

Mean 


Index of 

Tibio- 



anteio- 

diameter 


shaft at 

femoral 


Lcnglh 

poslei ior 

lateral at 

Modi lie I 

middle 

index 



at mid- 

middle * 


bXUH) 

TX160 



die* 

(l>) 


a 

~ F 



(u) 





Mules: 

cm. 

cm. 

cm. 

CVl. 

1 


Munsec 

3K. 45 

3.27 

2. 15 

2.71 

66 

84.45 

Arkansas 

38.4 

3. 35 

2. IS 

2. 70 

65. 15 

82.35 

Louisiana 

37.1 

3.3 

2.2 

2. 75 

68. 47 

84.25 

Whites (miscellaneous) 

36.5 

3. 14 

2.22 

2.68 

71.1 

82 

Females: 







Munseo 

35. 25 

2.6 

1.96 

2.28 

75.3 

8.3.7 

Arkansas 

liX 15 

2.S 

1.98 

2.39 

69. 25 

82.35 

Louisiana 

31. 75 

2.9 

1.88 

2. 39 

64.2 

83.9 

Whites (miscellaneous) 

34. 56 

2.65 

i 

1.96 

i 

2.3 i 

71.9 

81.6 


* Right } left t Diameter antero*posterior+ diameter lateral, righ t and loft. 

2 ■ 4 


The Munseo tibiae, barring a few moderate inflammatory lesions 
referred to in another section, are normal throughout and free from 
anomalies. The inclination of the In^ad is in no case especially 
marked. 

As to tho shape of the shaft at middle, conditions were found as 
follows : 

LIII. MUNSEE TIBIiE: SHAPE OF SHAFT AT MIDDLE* 



1 

2 

1 

4 

5 

6 

I 

Males 

Per cent 
11 

44 

Per cent 
13.5 

11 

Percent 

7 

Per cent 
24 

15 

Per cent 
3.6 

3.5 

Per cent 

Per cent 
41 

26 

Females 






*!«. ordinary prismatic; 2=» lateral prismatic; 3=*» external surface concave; posterior surface divided 
into two by vertical ridge; 5«interior border indistinct, posterior half of bone oval; plano-convex; 
I«-indeflnite. 
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It is intends ting to noto that in tho fomale Munsee tibia, type 1 is 
(huddedly frequent and nm(;h more ijommon than in tho males; typo 
3, which is usually jissociated with considerably developed l(‘g muscles, 
is abs(Uit in th(^ females; typo 4 is relatively frequent in both sexes; 
typo 6 is wildly abscuit. 

In the iH'.xt. table are sliown for comparison the proportions of tho 
diffenuit types found by tho author in different racial groups. For 
th(^ purpose*, of elucidating these data, both sexes are taken together. 
It is s(‘.en that well-diff(*Tentiated type 1 is most common in the In- 
dians; tliat typo 2 is relatively scarce in the negro; type 3, most 
common in tho white (laboring chiss), was not met with in a pro- 
nounced form in tlie nc'gro; typci 4 is d(^cid<^dly more common in the 
Indian than in tho oth(‘r two races; and type 6, absent in the Indians 
and rare', in the whites, is fairly frequent in the n(*gro. These differ- 
erences show that tho shape', of the shaft of tho tibia, as that of the 
feuTiur, humerus, and otlu'r boners, has a considerable racial signifi- 
canc<\, which, as our data an^ ima-eased, will doubtless become 
a(*<*ontiiated. 


LIV. ('OMVAlllSON OF MUNSKE AND OTHER INDIAN WITH WHITE AND NEGRO 
TIBLE WITH REFERENC E TO SHAFE OF SHAFT AT MIDDLE 


'I'yiM'S I 

1 

2 1 


4 

f) 

f> 

] 

1 


fVr cent 

Per cent 

JUr cent 

Pit cent 

Pit cent 

Per cent 

Per cent 

Munsee (all— .5()) 

Arknnstis and JiOiiisuma 

27 

12 

a. 5 

20 

3.5 


34 

Miscellaneous whit os (1975) . . 

18 

i:» 

9 

5 

5 

2 

45 

United iShttes negroes (.Vj) . . 

20 

9 


t 

7 

11 

15 


•' For lho.sigi)i/iraiU‘c of the tlenominations see Hie iiuto to the preoeiliiig table. 


Fibi'la 

Wliilo of secondary importance, tlui fibula often presents interesting 
features which make it worthy of closer attention than it usually 
rectuvi's. One of these fiuitures conci'rns its length on the two sides 
of the body, wliich, in some Indians at least, is more uniform than 
that of its companion bone, the tibia. It was found so by the writer 
in the skeletal collections from Arkaasas and Louisian^ mounds, and 
tho feature appears again in the Munsoe. Tho slight differences 
presented by the Munsee fibulae in this pai'ticular harmonize with 
those of the tibiae. 

The percental relation of the female to tho male fibula averages 93.6 
(the male bone = 100), while in the tibia it was oidy as 91.7 to 100.* 
This anomaly is due to the unexplained relative shortness of the 
fomale Munsee tibiae. 


1 Taking only cases where all four bones of one botiy are available for measurement, wo obtain 92 for tho 
relation of female to male tibiae and 94.G for that of the flbuloe, numbers which stand to each other very 
much as do those above given. 
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As to tho shapo of the shaft, which in the fibula diffei's more than 
in any other bone, the provalgnt tendency, jis in tlu^ Arkansas and 
Louisiana specimens, is toward type 2, or the latcu^il prismatic; a 
good many of the boiu's, however, show also a inore or less marked 
fluting of one or two of th(3 surfaces. The details are given in tlie 
following table: 

LV. MUNSEE FIIJULA: LENGTH 



* Males 

Females 

Kighl 

l^ft 

Light 

Left 

Numi‘er 
of bones 

Length, 

maxi- 

mum 

Num)>er 
of bones 

Lengfli, 

ma\i- 

ramn 

Number 
of bones 

T^englh, 

ina.M- 

mum 

Number 
of bones 

Length, 

maxi- 

mum. 

Average: 


cm. 


cm. 


cm. 


cm. 

J ’aired 

(->) 

36.9 

(■^) 

37 

(1) 

34.9 

(1) 

34.8 

All 

(6) 1 

:i7.l 

(fi) 

;i7.i 

(9) 

34.7 

(7) 

34.7 

Minima 

(0) 

35. 3 

(<‘‘) 

35.8 

(9) 

32 

(7) 

31.8 

Maxima 

(ti) 

30 

(<*) 

3S.8 

(9> 

.30. 8 

(7) 

30.9 


lAH. MUNSEE AND OTHER INDIAN FinULA5-SUAl*E OK SHAFT AT MIDDLE* 



#1--=* Ordinary qujulri lateral, upproacliing prismal.ic; anterior surface nearly absent to nuxlerate; pos- 
terior surface facing directly backward or nearly so. 2= Lateral prismatic; posterior surface facing back- 
ward and inward; medial surface much less in area tlian lateral: anterior surface narrow to broad. 
2a-^ Relation between medial and lateral sinface reversed, tho hulei being tlie narrower. 3-- Medial sur- 
face flute<L 4^ Lateral surface dilTerenl lated »nto two surfaces. Lateral surface fluted. (»-»Both 
medial and lateral surfaces ilutod. 


(!l.AVl(n,K 

Tlie Munsee clavicle, in paired bones and in average, measures 
15.3 cm. in length on the right and 15.25 cm. on the loft in tho males, 
and 13.7 cm. on the right with 13.9 cm. on tho loft in the females. 
This gives the ratio of 90.4 (female) to 100 (male), which is lower 
than that in any of the long-bones and indicates a relative shortness 
of the clavicle in tho Munsee females. 

The right clavicle is very slightly longer than tho left in the male, 
but is perceptibly shorter than the loft m the female skeletons. 
One pair of the male and a pair of the female bones show pronounced 
curves; otherwise there is nothing special. The strength of the 
bones is moderate to medium; none is massive. 
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LVII. MUNSEE CLAVICLE: LENGTH 




Males 



Females 


Right 

\a 

night 

Left 

Number 
of bones 

Length, 

maxi- 

inuin 

Number 
of bones 

lAjngth, 

maxi- 

mum 

Number 
of bones 

I>ength, 

maxi- 

mum 

M 

Number 
of bones 

I englh, 
maxi- 
miun 

Average: 


cm. 


cm. 


cm. 


cm. 

Paired 

(«) 

15. 36 

(S) 

15.3 

(0) 

13.7 

(9) 

13.9 

All 

(9) 

I.'). 1 

(10) 

L'i. .3 

(11) 

13.8 



Minima 

(9) 

JL4 

(10) 

11.2 

(11)- 

12.7 

(9) 

12.9 

Ma.ximu 

(9) 

HI..') 

(10) 

lft.3 

(11) 

11.9 

(9) 

1,'..6 


Sternitm 

Tlio total numlxir of stoma prosont is 14, 8 males and 0 females. 
In 13 of tlu^se spc'chmuis tln^ manubrium is completely dc'.tached, 
which in f^eneral is tlu^ most usual condition, while in the 14th there is 
partial attachnuMit. Mucli tlie same condition was found by the 
writiu* in the Indian sterna from Arkansas and Ijouisiana. 

Th(^ nKnisunMTKMits of tlie sternum, given in the next table, are 
found to be mod(u*ate throughout. Unfortunahdy there are few 
available nieasunuiuMits of the sternum in other races for comparison. 

LVlir. MUNSEE STERNUM: DIMENSIONS 






! 

Number of 
bones 

3'otnl 

length (less 
.xiphoid and 
epi- 

steniiils)* 

(Jrcatest 
breadth 
of body 
(1>) 

Sternal 

Index 

^100 

a 

Maximum 
thickness 
of body 

Average: 





cm. 

cm. 


cm. 

l^aired 




(9) 

1 

15.7 

3.7 

23.8 

1.2 

All . . . . 1 

15.7 

3.7 

23. S 

1.2 

Maxima 




All... . 

li.6 

3. 1 

21.1 

1 

Maxima 




All.,.. 

17. .5 

4.2 

2.'). 8 

1.3 


FEAIALKS 


Average: 

Paired 

(6) 

13.8 

3.5 

26.7 

Average 

All 

13.8 

3.6 

25.7 

Minima 

All 

12.8 

2.8 

21.5 

Maxima 

All 

H>. 2 

3.9 

30.5 




* Where piewnt and attached to upper sternal tubercle (three instances'). 


As to the rib facets, two of the 1 1 sterna in wliich the notches can 
bo counted show seven on each side; in female skeleton no. 285,307, 
with normal number of ribs, there are seven notches on the right 
and but six on the left; in female no. 285,311, with 24 regular ribs 
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and a right cervical, there are six facets on the right and seven on the 
left, and all the facets on the right side are situated perceptibly higher 
than those on the opposite side of the bone; in four instances there are 
six facets on each side ; in two (male no. 285,301 and hiraale no. 285,330, 
the former with the normal number of ribs and the latter uncertain) 
the sternum skews six facets on the right and but live on the loft side; 
finally, in female no. 285,310, with 24 ribs, wo find but five sternal 
facets on each side — this subject, however, wiis not fully adult. 
These details show that there are considerable irregularities in the 
sternal facets among the Munsee, even in the presence of the normal 
number of ribs. 

The antero-posterior curvature of the Munsee sternum ranges from 
slight to mod(irate. The xiphoid appcndi.v is attached to the body of 
the sternum in only one instance — a male. In one male (no. 285,314) 
the left clavicular facet is considerably larger than tlie right. 

Three of the male and one feunale sterna show on one or botli sides 
attached episterual tulxu'ch's. In three of the cases the anomaly is 
unilateral — twice left anel once^ right -wliile^ in euie of the males it is 
bilate>ral, but tlie tubercle is more pronounceHl on the loft. 

The breadth-length inelex of the steirnum shows considerable 
individual variation in be)tlx s<‘xes, but on the average it is higher in 
the females, the bone in this sex being relatively shexrtor. 

S0APU1.A 

GENKRAI. FEATURES 

Tliis is one of the most inteireisting bones e)f the boely, and although 
it has been reported on by a number e)f observers, it presents a 
variety of features that deserve further study. It is a bone wliich in 
all particulars shows groat inelividual variation, but on close scrutiny 
it is found that those variatie)n3 differ more or less from group to group 
and are therefore of anthropological importance, and that they are 
subject to certain laws which evidently are universal to human kind. 

In collections derived from graves, such as those of the Munsee, 
the scapulae, on account of their frailness, are often damaged, so that 
relatively few specimens are available for examination. There are 
nevertheless in the Munsee collection five male and nine female 
bones in fair condition, and their study gives some satisfactory 
results. To contrast those results properly the writer presents in the 
following table data not only of the Munsee, but also those on several 
other Indian groups as well as on the whites and the United States 
negroes. 
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LIX. MUNSEE SCAPULiE: COMPARISON 



Speci- 

mens 

Total 

height 

Tnfra- 

spinous 

height 

llroadth 

Scapular 

index 

Infra- 

spinous 

index 

MALES 


cm. 

cm. 

cm. 



Munsoe 

(0 

I.*). 2 

11.2 

10 . rr 

69.5 

94.2 

Utah cli/T-dwellcrs 

.(IS) 

1.5.1 

11.6 

10. 15 

67.4 

87.7 

Pima and Ibicblo 

(5) 

1.5.5 

12 

11.05 

71 

93 

Various Mexican Indians 

(9) 

15. S 

12 

10.4 

65.5 

86.6 

Indians, Peru 

(55) 

1.5. K3 

12 

10.17 

64.2 

84.8 

Indians, i"eni (Livon) > 

(17) 

15. 1 

11.3 

10 

63.8 

85.6 

United States whites (various nationali- 







ties) 

(70) 

16. } 

12. 25 

10.7 

65.3 

87.3 

Wliitcs (Idvon)^ 

(73) 

16. S 

12.4 

10.6 

63 

85.5 

United States negroes 

(4fi) 

16. 25 

11.6 

10.9 

66.8 

92.1 

FEMALES 







Muasee 

(9) 

13.9 

10.4 

9.9 

70.7 

9.5.3 

Southern UtahclifT-dweilers 

(10) 

13.7 

10. 2.5 

9.7 i 

i 70.6 

94.2 

Pima and l’uel)lo 

(5) 

i:b s 

10. 25 

9. 9.5 

72 

97 

Various Mevican Indiiins 

(12) 

13. 75 

10, 25 

9. 75 

70.7 

94.9 

Mexican Indians ^ ( Livon) > 

(2) 

13. 17 

U). 16 

10.17 

77.2 

100 

Indians, Peru 

(39) 

n. 7S 

10. 47 

9.17 

66. 5 

87.5 

IndiaiLS, Peru (Livon) i 

(9) 

13. .5 

10 

9 

67 

88.4 

United States whites (various nationali- 







tie.s) 

(41) 

11. 1 

10.9 

9.6 

66.7 

88.4 

Whites (iiivon) > 

•*(51) 

(13. .5) 

(10. 25) 

(9. 1) 

67.5 

88.8 

United States negroes 

(l'^) 

U.2 

10. 2 

1 

9. 25 

65 

90.7 

. : 




1 



. . 



’ M. JiivoTi, J)e Vomoplate, ote., Thh(, IS70, p]). 41~42. 

2 Olio subject. 

8 1’ho av'orages t)f the moiisuromoiits .‘iro oxoepUunally sm.ill in thi.s series. 


Tlio above (lata show that tlie Indian scapula is on tho wliole some- 
what smaller than tliat of either tlie white or the Amcalcan negroes, 
excH^pt in tho feinah's, where the bone, while sbort(‘T, is slightly 
broader than that in the other two races. Tho Munseo scapulte 
compare fairly well with those of other Indian tribes, the apparent 
differencials being doubtless due in a measure to tlie small number of 
specimens. 

The scapular index in the Munsee is high, indicating that the short- 
ness of the bone is both alisolute and relative. The different Indian 
tribes offer considerable variation in this respect, but, as will be noted, 
except in the Peruvians, the index in aU is above that of tlie whites 
and in the majority of cases eviui above that of the negroes. These 
high scapular indexc's in tho Indian approximate those of the anthro- 
poid apes, but it remains to be determined if the phenomenon in 
the two genera is homologous. 

In the female Munsee the scapular index is perceptibly higher than 
in the males, and this characteristic, owing to a relatively greater 
breadth of this bone in tho females, is common to all the other 
given groups, excepting tlie nc'gro. 
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The infraspinous index is also high in tlie Munsoe «s compared 
with other Indians, the whites, and even the negroes. This is par- 
ticularly the case in the males, in whom the infraspinous height is 
exceptionally low. 

The female index again exceeds tliat of the males in the Munsee 
and in all other Indian groups, as well as in the whites, owing to the 
relatively greater breadth of the femide scapula. The negroes show 
here once more an exception to the nile, and it would be interesting 
to trace how far this pecubarity be prevalent in that race. 

High indexes, such as those of the Indians, have been reported by 
Livon, Broca, Ranke, and otiiers,' among some of the African negroas, 
the Melanesians, the Malays, the Guanc.hes, and the Egyptians. 

DESCRIPTIVE PEATTTRES 

The principal points for visual observation to which attention has 
been given in tliis instance were (a) tluf shape of the scapula as a whole, 
with the development of the ieres major region; (6) the form of the 
superior border of the bone; and (c) the development of the hotdi in 
the superior border. 

Type of body— The scapula as a whole may be more or loss neatly 
triangular or wedge-shaped, which foim will bo designated as typo 1. 
Again, it may be more acutely wedge-shaped, with both its axillary 
and vertebral border markedly concave, a type which the author 
classes as 3.* It may bo quadrilateral, type 4, with the axillary bor- 
der augmented by a sliortcr but weU-marked inferior border, duo to 
a development of a process or angle by the influence of the teres 
major muscle. It may bo pentagonal, when the preceding type is 
augmented by a distinct angle in the axillary border at or above the 
spine, which divides it into two well-marked borders — tyi)o 5. Fi- 
nally, we may have a shape resembling that in many lower mammals 
and characterized by marked convexity of the axillary border, which 
will bo referred to as typo 6. 

Among the 19 Munsee scapula^, a laigo majority show types 4 and 5, 
the few remaining specimens approaching type 1. There is no in- 
stance of the relatively rare type 3, nor of type 6, wliic.h is quite com- 
mon in other Indians, particularly the malts. The following table 
gives several series of records for comparison, including that of 

I For literature, see 11. Mai-tin, Lchrbmh der Anthropologies 1914; also A. C. Sohlick, Das Schiilterlilatt 
des Menschen und der Anlhropoiden, Mitteil. Anthr. Oes. Wien, xl, 1910. 

Tliefew published reports on Indian scapulai give scapular and infraspinous indexes as follows; Matiogka 
(Santa Rosa, Cal., Indians), 61.9; 90.8; Dorsey (Northwest Coast), 05.1; 83.2 (?); Marlin (Fueglans), 
66.4; 90.8; Martin (Peruvians), 66.6; 89; Matthews (Ancient jnieblos of Arizona), 71.1. 

In the anthropoid apes Die scapular index averages Iwtween 69 and 76 (Livon); hut Dio infraspinous 
index is enormous, ranging from slightly over 100 in the orang to 156 in the chimpanzee. 

* This form and various approaches to it have been referred to a.s “.scaphoid'^ by Craves (Jowr. Amir. 
Jfed. Am.f 1910; p. 12), and wrongly attributed to faulty development of the liody. 
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United States whites. Analysis of the data shows some marked 
sexual as well as racdal differences, the full value of wluch can nei%) 
however, bo detennin<id in the absence of more ample records, ft 
is very plain, however, tliat type 1, or a close approach to it, and 
types 3' and 5 are, on the whole, more common in tlio females than 
in the males; while type 6 is decidedly more frequent in the, males. 
Type 3 is relatively frequent in tlie whites, type 5 relatively scarce. 
In all probability the Indians differ considerably among themselves 
witli n^spect to the shape of the scapulse, as shown by the Munsee 
and Peruvian males, though the two series of spe(^imens are very 
unequal in numbers. Minor differences in records of this nature (*,an 
not be given any w<ught, for naturally the matter of classification of 
tlie different shapes is less perf(H*,t than that of accurate measure- 
ments. 


LX. THK FORM OF THK SCAFULA: MUNSKK AND (’OMFAUATIVK 


MAKES 


I'ooplc 


Munjjoo 

I’eVuvian Indians 

United States whites (rniseel- 

Janeous) 

United States noijr(K*s 


Miinseo 

Peruvian Indians 

United States whites (miscel- 
laneous) 

United States noKroes 


Speci- 

mens 

Indefi- 

iiile 

Typo 
l*or 
noar 1 

Typo 

Type 1* 

Typo f) 

near 5 

Type 6 

ncox6 

(«) 

(57) 

Per cf 

Per i t 
12 

Pf'T ct. 

Per rt. 

Pi ret. 
50 

Per cf. 

P(r ct. 

Per ct. 

10. f) 

21 

:i :> 




37 

17.5 

(lOs) 

4.S 

2.S 

9.5 

9 5 

17.9 

7.7 

14. 3 

S.3 

(40) 


22.5 


17.5 

.^2 

1 

2. 5 

15 

5 


FEM \LES 


(U) 

(dS) 

1 

1 


27 

27 

is 




29 , 

1 

32. 2 

- 


39 

11 

K.5 


15 

(US) 

1.7 

13. 6 

l.L 2 

lO.l 

H.5 

4.2 

(10) 



25 

19 

37. 5 

6 


12. 5 


1 




* The fourth, or tcreif major, border is present also, of emu-se, in nil instanocs of typo 5, and in most spocl- 
mons of typo 4 It is particularly common in the Peruvian scapulio. 


Superior border . — The form of the superior bonier of the scapula 
can he divided for purposes of description into (1) horizontal or 
slightly rising and forming a right or nearly light angle with a ver- 
tical line passing upward from the base of the coracoid; (2) moder- 
ately rising or oblique and straight or but slightly curved, forming 
with the coracoid vertical an angle of between 85 and 65°; (3) markedly 
oblique, forming with the coracokl vertical an angle of less than 55°; 
(4) angular or deep saddle-shaped, which is of special importance 
anthropologically; and (5) markedly concave or semilunar (see pi. 
25). In rare instances a form (6) occurs, in which the border is 
low and moderately convex, and another (7) in which it is markedly 



a THE SEVENTH CERVICAL VERTEBRA OF FEMALE MUNSEE SKELE- 
TON NO. 285,311, U.S.N.M., WITH A CERVICAL RIB 

h SCAPULA OF FEMALE MUNSEE SKELETON NO. 285,328, U.S.N.M., 
SHOWING SEMILUNAR SHAPE OF THE SUPERIOR BORDER 
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concavo-convex; and, finally, there occurs now and then an indeter- 
minate form (I), whicli can not bo classified. 


I-Xl. roKM OF THU SUl*KUIOU BORDER OF THE SCAPULA IN THE MUNSEE AND 
IN OTHER RACIAL OROUPS 



iSpetd- 

mens 

'Pypes* 

firoiJp 

1 

2 

3 

4 and 
near 4 

5 and 
near 5 

(i 

7 

Miinsco 

(l(>) 

(.S2) 

(•>0 

Per ct. 

Per ct. 

Per ct. 
31.2 

Per ct. 
25 

Per ct. 
43. 8 

Per ct. 

Per ct. 

Northwest (’oast Indians 

6.7 

27.5 

35. 4 

25. 6 

4.9 



Soiithorn Utah clilT-dw’cllers 

16.9 

54.7 

20.7 

7.6 



Mexican Indiums 

(11) 

(05) 

(l,(«2) 

37. K 

39.1 

15.8 

4.8 

2.4 



Peniviaii In<lians 


37.9 

1 

15. 8 

17.9 

8.2 

26.3 


(t) 

0.5 

United States whites (miscellane- 
ous) 

15 

4K 5 

11 

16.7 

0.3 





*^Type horizontal or but slightly inclined; 2^ moderate to mcdiiiiu oblitiuity; 3“ pronounced 
obliquity; 4— deep saddle-shaped; 5^ semilunar; r>^= convex; 7 -markedly concavo-convex, 
t In two specimens (2 per cent) the form of the border was imclassifiable. 


The data obtained in this particular on the Munsoe and other 
Indian groups, as well as on a largo series of whites, are given in the 
next table. It is very evident that raciiJ and tribal differences of 
some importance exist in the shape of the border. Among the whites 
its most common form is type 2, or modeiate to medium oblique, 
pronounced obliquity being infrequent; types 4 and 5 occur but 
rarely. In the Munsoe there is a curious but doubtless local preva- 
lence of the semilunar type 5, the next most frequent form being 
that of pronounced obliquity; and one-fourth of the cases show the 
saddle form or an approach to it. Among other Indians the con- 
ditions diflfer. The clifl-dwellcrs of southern Utah come, on the 
whole, near to the whites; among the Mexican Indians low borders 
prevail, while among the Northwest Giast tribes wo find the oppo- 
site condition — high borders, with a relative frequency of the angu- 
lar or saddle-shaped type (4 or near 4). It is an interesting fact that 
the last named form (4) is frequent and often higldy developed in 
the Eskimo. 

The question occurs as to how the form of the superior border differs 
in the two sexes and on the two snUis, and the next table throws 
some light on these problems. It will be observed that among the 
Indians the differences between the males and the females are not 
striking, though there is a tendency toward greater obliquity of the 
border in the males. Among the whites, types 1 and 4 are more 
common in the females than in the males; type 2 occurs about the 
same number of times in the two sexes, while types 3 and 6 are more 
frequent in the males. 
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I. XII lOUM OF TIIK HUPKRIOR nOIlDEll IN MUNSEK AND OTlIKli INDIAN SCAPaLAS 
A(TORDJNO TO SEX AND SIDE 


Bex iiixl «idf‘ 

vSp«‘«'l- j 

mens 

1 

1 i 2 

a 

Types 

; 1 

! '-^ '1 


1 

Nfiibs (bfiih M'di's) 

F«maU*s ( l>f)l li side's) 

(Ml) 

(lib) 

Perct. i P(rcl. 
11.9 j HI..") 

: 20 I :i:.. 5 

PltcI. 
;n. ^ 

21.. s 

Pir ct. 
5.9 

5.5 

Per cl. 
2.0 

4.5 

Per cl. 
2.0 

7.:i 

Per ct. 
71 

5. 5 

lUuhi (both s«xos) 

liOfl (bolh sexes) 

! 

(101) 

1 m 

1 

i\:i 1 :w.o 

1 IM 1 27. S 

; 1 

22. 1 
:h.i ' 

I 7 1 

2. 2 

5..'' j 
2. 2 ' 

(i.7 

4,5 

4.K 

7.S 


As lo tli(^ two side's, WO find llmt ti slightly lossor toiidency to 
innrkod obliquity of tho border exists in the h'ft tlmii in tho right 
soapiila; while tlie bone of the right side shows greater frequency of 
tho angular or dt'i'p saddh'-shaped (type 4 or near 4). 

Srapvlar -The noteli in Llie scapular border, at the biise of 

the coracoid, which, as is well known, transmits the suprascapular 
nerve, may absent, shallow, medium deep, or converted into a 
complete foramen. Among tlie 21 scapuhv of the Munseo and 421 of 
whites, the conditions in this respc'ct, with reference to sex and side, 
are as follows: 


LXIII. SI'M'l’DAIt NOTCH IN THE MIJNHEE AND IN WHITES 


Si‘\ 1 

i 

h]iecimens j 

^ Form 1 
j (absent) 

Form 2 
(shallow ) 

Form 3 
(medmm) 

Foim 1 
(deep) 

Form 5 
(eomi)lel,o 
foul men) 

Munsee' 


P(rc(ht 

1 

/V; CiiH 

1 Ptrcnif 

Ptrctnl 

/Vr cent 

Male.. 

CO 

(12) 


22 



11 

I'eniale . 

S 

00 

1 

1 

10 

I’eruvian IndiMiis- 



Male 

(57) 

2. 5 

15. .S 

70.2 

10.5 


Female 

Whiles: 

07) 

5.4 

21.3 

67. 0 

2.7 




Male 

Female 

(207) 

(101) 

0.7 

2.7 

15. 1 

15. 2 

57. 3 

04 

22. S 

10 

3.7 

1.2 

Side 







Munsee: 



i 




KiKhtside . ... 

(H) 

(10) 


40 


50 

20 

l.e,ft side, 

10 

00 


30 


J^eruviaii Indians: 





Right, side . . . 

m 

(44) 

1 

22 

l.S 

6 


fjidt, side . . 

4.5 

15.9 

70. .5 

9.1 


Whiites: 


Right side 

(215) 

(210) 

2.3 

14 j 

02. .i 

1S.0 

2.S 

Left side | 

1.4 

17.0 1 

50. 5 

21. S 

2 .« 


It is plain that while among the whites the medium form of the 
notch very largely predominates, among the Munseo this form is 
absent, though this is doubtless accidental to some extent at least, 
owing to tho relatively small number of specimens. The complete 
foramen is much more frequent in the Munsee than in the whites. 
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As to the sexes, in both the Munsee and tlic whites there is observ- 
able a predomiiuince of the deeper forms and the complete foramen 
among the males, and of the shallower forms and tlie complete ab- 
sence of the notch in the females. 

As to sides, no characteristic dilferenccii in the notch appear. 

Kibs 

Owing to careful coll^ction, a large majority of the ribs^from the 
Munsee cemetery were preserved and are with their respective skele- 
tons, thus facilitating their study. Furthermore, we possess nearly 
all the bones of tlie spines, which show the rib facets. 

The ribs present are marked throughout ])y medium and normal 
development. Fractures are very rare, there being only two (in one 
subject) among tlu^ 1()6 ribs of the males, and but one in 106 ribs of 
tlie females.^ This sjx'aks well for the peaceful life of the community. 

The number of ribs is normal (2*1) in every one of the adult males; 
among tlie females, however, there are two interesting anomalies — 
namely: In female no. 2S5,31l there arc 2r) ribs, the additional one 
being well dev(‘loped, 6.5 cm. long, right cervical; this rib approaelies 
in form the ordinary first rib, while lioth the latter are unusually long, 
being about one-third longer than any of tlu^ other female first ribs 
in the series. The spinal formula in this case, curiously enough, is 
only 7-12-4, the fifth lumbar being attached to the sacrum. The 
second anomaly is present in female sk(deton no. 2(S5,321, with the 
spinal formula of 7-11-5, and consists of the absence of the last pair 
of ribs. The cong(niitally absent dorsal vertebra is the twelfth. 

Tlie first rib g(Micrally repays special examination, particularly as 
to its shape. This shows three main types — (1) the curved; (2) the 
mono-angular or pistol-shaped, with a nearly straight neck and 
straight body; and (3) tlie biangular, in which, besides the angle 
between the neck and the body, there is another distinct angle in the 
body itself, so that the rib appears as if it consisted of three segments. 
The relativi^ frequency of these fonns the author has reason to believe 
will be found to differ in the race and sex, but as a rule it is the same 
on both sides. In the Munsee the shapes found were as follows: 


LXIV. MUNSEE: SHAPE OF RIBS 



Subjects 

Type 

1 or 
near 1 

Type 

2 or 
near 2 

Type 

3 or 
near 3 

Males 

(10) 

(12) 

Per cent 
70 
76' 

Per cent 
20 
25 

Per cent 
10 

Females 




1 Or 8 in 1,000. Among the whites, dissecting-room material, in a total of 16,300 ribs examined, the 
author foimd fractures in the first rib In the proportion of 4 in 1,000; in the second rib, 20 in 1,000; and 
in the ribs below the second, 49.3 in 1,000. 
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The l)iangular form, which is fairly frequent in whites, is nearly 
absent in the Munsce, the one pair in the males presenting merely an 
approach to the form. 

Spine 

The entire number of vertebraa of 21 skeletons has been preserved, 
thus affording an excellent opportunity for studying the numerical 
relations of the bones, as well as oth<T particulars. 

The bones are entirely normal, with the exception of the frequent 
slightly to moderately developc^d marginal exostoses (which, unless 
premature or excessive, the author regards more and more as the 
usual manifestations of age rather than of disease), and one case of 
advanced spondylitis deformans, resulting in fusion of the lower half 
of the spine and the sacrum. The bones show moderate to medium 
development and arc free from gross anomalies. 

As to numbers, the cervical vertebra) show but one exception to the 
normal — namely, in male skeleton no. 285,326, in which only six 
vertebra) are present in this region. The locus of the (congenitally) 
missing one is between the third and the sixth, its cxa(*t identity being 
difficult to determine. In one of the females (no. 285,311) the 
seventh cervical, as already mentioned, gives attachment on the right 
to a well developed cervical rib (pi. 25, a). 

The vertebne of the dorsal region are also normal in number in all 
cases but one, which has be^n mentioned in connection with the ribs; 
it is no. 285,321, female, and presents a congenital absence of the 
twelfth vertebra. 

The numbers of the lumbar vertebrse show frequent variation. In 
two of the ten males and two of the eleven females there are but four 
lumbars, while in one female there are six. In detail we find the 
following abnormalities: 

In male skeleton no. 285,316, the fifth lumbar shows a transitional, 
sacral form, though not attached to the sacrum, and it also presents 
a detachment of the posterior part of its neural arch. 

In male no. 285,326, one of the lumbar vertebrae between the second 
and fi.fth is absent congenitally. 

In female no. 285,310, one of the lumbar vertebrae is missing con- 
genitally; the last lumbar in this case is in form like tlie fifth; the 
upper segment of the sacrum is somewhat lumbar-like, but the bone 
possesses only five segments and a normal curvature. 

In female no. 285,311, with four lumbar vertebrae, the fifth, some- 
what modified, is attached to the sacrum (pi. 27). 

In female no. 285,326, where we have six lumbar vertebrae, the last, 
like the lowest lumbar in male no. 285,316, shows a separation of the 
posterior portion of the neural arch. 

In male no. 285,308, the twelfth dorsal and the first lumbar show 
complete and evidently early non-pathological fusion. 
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Sacbum 

GENERAL OBSERVATIONS AND MEASUREMENTS 

Tlio total number of serviceable specimens of sacra is 17, only 13 
of which, however (six males and seven females), are five-segment 
bones and sufficiently well preserved to afford the necessary measure- 
ments. The results show that, as usual, the male sacrum, while in 
breadth nearly equal to that of the female, is perceptibly higher, 
in consequence of which the sacral index, or percental relation of 
breadth to height, is lower in the males. 

A comparison of the Munsee sacra with those of other Indians and 
United States whites shows marked agreement both in size and in the 
relative proportions of the bone in the males, but loss in the females. 
As will be seen by the next table, the Munsee female sacrum is some- 
what lower than that of any of the other series.* 


I.XV. MUNSEE SACRUM: DIMENSIONS 



Males 

1 Females 


Number 


Breadth, 

Index 

Number 


Breadth, 

Index 


of sped- 

lldght* 

maxi- 

B X 100 

of sped- 

Height 

maxi- 

B X bJO 


mens 


mum 

U " 

mens 


mum 

11 



cm. 

cm. 



cm. 

cm. 


Average 

(fi) 

10.7 

11.6 

108.2 

(7) 

0.9 

11.7 

118. & 

Average (iiiclu<liiig 









damaged speci- 









mens) 

All 




nn 


1JU5 


Minimum (including 









damaged speci- 









mens) 

All 

9.9 

11.3 

102. 6 

(11) 

8.0 

11 

104.7 

Maximum (including 









damaged speci- 









mens) 

All 

11.5 j 

12.0 

lli.l 

(in 

10.7 

12.8 

126.0 


♦Sacra of five segmentvS only included; height measured with slidi’’ t compass, points of instrument 
applied to middle of promontory and to middle of anterior inferior h. . r of V sacral vertebra. 


Emmons, who a few years ago, with the writer^s assistance, con- 
ducted an examination of 217 Indian female pelves, 2 obtained as a 
total average of his specimens (which however include also sacra of 
more than five segments), for the height 10 cm., breadth 11.5 cm., 
and index 115.8 — ^figures which stand in close accord with the above. 
In the Negro race and in the Australians the sacrum, as is well 
known, is relatively narrower; and in much larger degree this is also 
the case in the anthropoid apes. The relatively broad and short 
sacrum of the whites and the Indians may therefore be regarded as a 
feature of an advanced evolutionary character. 

^ The sapcra from the Arkaii3as and Ixiuisiana mounds, of which a small series was reported previously 
by the writer {Remains from Ar Kansas and Louisiana ^ op. cit.), appeared unusually high; in Uie much 
larger series here presented, however, they are seen to form no exception in this respect to those of other 
Indians. 

* A. B. Emmons, A Study of the Variations in the Female Pelvis, Based on Observations made on 271 
Specimens of the American Indian Sqww, BUmetrika, ix, 1913, pp. 34-57. 

Bull. 62—16 6 
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LXVI, SACRUM: COMPAUATIVIC DATA 



! 

i 

Mates 



Fenmles 


l‘«oplo 

Number 1 
ofsiwi- 
mens* 

1 (eight 

i 1 

1 Breadth 

1 

Index 

Number 
of speci- 
mens 

Height 

Breadth 

Index 


I 

cm. 

cm. 



cm. 

cm. 


Munsofl 

(«) 

10.7 

il.6 

10S.2 

(7) 

9.9 

11.7 

11S.5 

ArkariwdS ami Louisiana 

mounds 

(18) 

10.95 

12.2 

111.6 

(22) 

10.2 

11.96 

117.2 

Southern Utuh clIiT- 

dwellers 1 

(22) 

lO.S 

11.55 

106.9 

(10) 

10.1 

11.33 

112.2 

Southwest and Mex'ieo. . . 
United States wiiitcs | 

(15) 

10.7 

11.36 

106. 2 

(18) 

10.4 

11.5 

110.6 

(various nat lonalll ies)t . 

tevo 

10. 62 i 

1 

11.67 

109.9 

(25) 

10.18 

11.75 

115. 1 


* Five-segment sacra only. 

t There were two separate series which gave remarkably similar results: 

(a) Males: (20) U. 10.0, B. 11.7, Imi. 115; females: (12) 11. 10.2, B. 11.73, Iiul. 115. 

(ft) Males: (30) It. 10.63, H. 11.01, Tnd. 115.H; females: (13) U. 10.16, B. 11.77, Ind. 115.S. 
t Forty-six additional five-segment adult sacra, Inith sexes together, gave the writer— height 10.4, breadth 
11.76, Index 113. 


SEGMENTS 

Among tho eight male Munsee sacra in which determination of the 
number of segments is feasible, six show five and two show six ver- 
tebra), while among the 12 female bones there are 10 with five and 
two with six segments. We have thus four six-segmented sacra 
in 20, or 20 per cent. Emmons, in 217 female Indian pelves, 
found six segments in 19.8 per cent of the cases. 

Among additional specimens examined hy the winter, in 53 sacra 
of tho southern Utah cliff-dwellers, five vertebra) were present in 
37, or 70 per cent; six in 15, or 28 per cent; and seven in one, or 
2 per cent. Of 42 sacra of Southwestern and Mexican Indians, 31, 
or 74 per cent, showed five; 10, or 24 per cent, six; and one, or 2 per 
cent, seven segments. As to whites, among 503 sacra of miscellaneous 
Americans of both sexes, five segments were present in only 66.4 
per cent of the bones; six segments in 31 per cent; seven segments in 
2 per cent, and eight in 0.4 per cent, while the whole coccyx was 
attached, non-pathologically, in one instance. The frequency of more 
than five vertebrse in the sacrum is therefore slightly to decidedly 
less in probably all tho tribes of Indians than in the United States 
whites. 

CURVATURE 

The curvature of the sacrum in tho Munsee can be described in 18 
of the 20 specimens as mediiun, while in two (one male and one 
female) it is submedium. This agrees closely with the author’s 
observations on this feature in other Indians. In the United States 
whites the proportion of regular and medium forms is smaller, while 
not infrequently there exists in the sacrum of whites a pronounced 
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FEMALE MUNSEE SACRUM SHOWING UNILATERAL ARTICULATION 
WITH THE LAST FIFTH LUMBAR 
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curvature, which is very rare in the Indian. Among 115 Indian 
sacra from Arkansas, Louisiana, the Southwest, and Mexico, the 
writer found moderate or medium cxHvature in 76, or G5 per cent; 
submedium to slight in 24, or 21 per cent; and pronoimced (though 
never excessively) in IG, or 14 per cent. Among the 217 specunens 
examined by Emmons, moderate or medhmi curvature was present 
in 148, or a little more than G7 per cent; submodium in 52, or 24 per 
cent; and pronounced in 18, or 8 per cent. 

The curve of the sacrum begins in the Munsee (and the same is 
trae of other Indians) in a majority of cases with the fimt or upper- 
most segment, but m numerous instances with the second vertebra. 
More in detail, among the 20 Munsee sacra, in 13, or 65 per cent, 
the curve began with the first; in six, or 30 per cent, with the second; 
and in one, or 5 per cent of the cases, with the third vertebra. 
Among 113 sacra of both sexes from Arkansas, Louisiana, the South- 
west, and Mexico, examined by the writer, the curve began in 52, 
or 46 per cent of the cases, with the first; in 42, or 37 per cent, with 
the second; in 14, or 12 per cent, with the third; and in five, or 4 
per cent, with the fourth vertebra. In the female series studied by 
Emmons, the curve began in 4 1 .5 per cent of tJio cases with the first; 
in 27 per cent with the second; in 22.5 per cent with the third; in 
7.4 per cent with the fourth; and in 1.8 per cent with the fifth seg- 
ment. Among whites, in 224 sacra of five segments examined by 
the writer, the c.urve began with the first vertebra in 87 per cent; 
with the second in 5.4 per cent; and with the third in 7.6 per cent of 
the cases. It is therefore evident that the anterior curve of the 
sacrum begins more frequently higher up in the whites than in the 
Indians. This peculiarity is probably connected with a somewhat 
greater curvature, even on the average, in the sacrum of whites. 

Ossa Innominata and Pelvis 

THE OSSA INNOMINATA 

The total number of adult iimominate bones of the Munsee, avail- 
able for examination and measurement, is 37, and in general the 
bones are remarkable for their regular development, with complete free- 
dom from pathological conditions and from the more important anom- 
alies. They are also of medium dimensions and weight throughout. 

The measurements of the bones show that in the paired specimens, 
in both sexes, they are of nearly the same dimensions on the two 
sides. The male bones exceed those of the female in both height 
and breadth, and especially in.the former, but relatively to its height 
the female iimominate is broader than that of the mde, as a result 
of which the innominate height-breadth index is higher in the 
females. 
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I.XVII. MUNSEK: INNOMINATE BONES 


MALK8 



, Right 1 



Deft 





1 

o 

z 

a 

3 

Height maximum 
(ischio-iliac) 

(a) 

Number of bones 

Breadth maxi- 
mum (of ilium) 
ib) 

Number of cases 

Innominate index 
(bXlOO) 
a 

Number of bones 

Height maximum 
(a) 

Number of bones 

Breadth maxi- 
mum (of ilium) 
(») 

Number of cases 

Innominate index 
(bXlOO) 

eS 

AvoraRo: 


cm. 


cm. 




cm. 


cm. 




I ‘airs... 

(•'■>) 

21.2 

(.») 

15.6 

ib) 

73 

(•>) 

21.2 

(.>) 

15.6 

(•"0 

73.2 

All 

(7) 

21.2 

(6) 

l.'S. 6 

(ft) 

73.8 

(ft) 

21.3 

(5) i 

16.6 




Minimnm.. 

(7) 

20.8 

(«) 

1.5.1 

(ft) 

70.7 

(fi) 

20.8 

(5) 

l.n 2 


70.7 

Moximiiin.. 

(7) 

22.2 


ir>.2 

(6) 

7.‘>. 1 

(0) 

21.8 

(•>) 

1(5 ' 


71.5 


KKMALKH 


Average: 













I’air.s... 

(11) 

20.1 

(•^>) 

14. 95 

(6) 

76.6 

(11) 

20.1 

(3) 

14.9 

(5) 

76.1 

All 

Minimnm 

(11) 

20.1 

(^<) 

l.'>. 2 

(8) 

7.5.9 

(13) 

20 

(10) 

14.75 

(10) 

74.5 

(all) 

Maximum 

(11) 

18. 6 

(«) 

13,6 

(8) 

72 

(13) 

18.5 

(10) 

13.5 

(10) 

69.5 

(all) 

(11) 

20.7 

(S) 

10 

(8) 

78.9 

(13) 

20.8 

(10) 

1.5.8 

(10) 

78 


Coni})araiive data on the iiuioininato boiios are given in the jicxt 
table. The Arkansas and Louisiana specimens, as well as those of 
other Indians, agree closely with those of the Munsee. The innomi- 
nate of the whites, on the other hand, is both higher and especially 
broader, hence it shows a higher index in both sexes. Emmons, 
from his 217 Indian female pelves, obtained as an average height 
of the innomiiiate 19.3 cm., and as the breadth 14.5 cm., with a 
mean index of 74.8. These results agree closely with those of the 
writer and strengthen the evidence that the innominate bones in the 
Indians average somewhat smaller in both dimensions, and are also 
somewhat narrower relatively than those in the whites. 

LXVllI. COMPARISON OF THE MUNSEE OSSA INNOMINATA WITH THOSE OF OTHER 

INDIANS AND OF WHITES 


MALES 


Group 

Right 

Left 

Speci- 

mens 

(pairs) 

Height 

maxi- 

mum 

(ischio- 

iliac) 

Breadth 

maxi- 

mum 

Innomi- 

nate 

index 

Height 
maxi- 
mum 
(Isch fo- 
il iao) 

Breadth 

maxi- 

mum 

Innomi- 

nate 

index 



cm. 

cm. 


cm. 

cm. 


Munsoo 

m 

21.3 

15.6 

73.4 ! 

21.2 

15,6 

73.2 

Arkan.sasand Louisiana 

(13) 

21.2 

15.4 

72.7 

21.3 

15.35 

72.1 

Southern U tah clill-dwellers — 

(20) 

20.5 

15.0 

73.2 

20.5 

15 

73.3 

Southwest and Mexico 

(12) 

20.7 

15.2 

73.7 

20.7 

15.2 

73.6 

United States whites 

(32) 

22.03 

16.43 

74.6 

22.1 

10.47 

74.45 
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LXVIII. COMPARISON OF THE MUNSEE OSSA INNOMINATA WITH THOSE OF OTHER 
INDIANS AND OF OTHER WlIITES~(^onliiiued 

FEMALES 


(Jroup 


Right 


Loft 

Speci- 

mens 

(pairs) 

Height 

maxi- 

mum 

(ischio- 

iliac) 

Breadth 

maxi- 

mum 

Innomi- 

nate 

index 

Height 

maxi- 

mum 

(ischio- 

iliac) 

Breadth 

maxi- 

flhim 

Innomi- 

nate 

index 



cm. 

cm. 


cm. 

cm. 


Munsee 

(11) 

20.1 

14.95 

75. (> 

20.1 

11.9 

75.1 

Arkansas and Louisiana 

(8) 

19.8 

15 

75.7 

19.95 

15. 1 

76.1 

Southern UtahcUn-dwollers 

(7) 

19 

11.5 

75.4 

19.1 

14.2 

74.6 

Southwest and Mexico 

(12) 

19.1 

14. ti 

70. G 

19.2 

14. 75 

70.8 

United States whites 

(20) 

1 

20.2 

15.75 

77.9 

20.1 

15. 7 

78.1 


THE PELVIS AS A WHOLE 

The Munsoo pelves available for measurement (iompriso those of 
six males and ten females. They are free from all deformation, and 
present the usual sexual characteristics with regard to massiveness, 
the flare of the ilia, the subpubic angle, and the width of the great 
sciatic notch. 

The articulated pelves, with a slight space loft for the pubic carti- 
lage, gave measurements shown in the table below. The male pelvis, 
it is .seen, is somewhat larger than the female in both of its mean 
external dimensions, and is also somewhat higher relatively, as a 
result of which it shows a highttr height-breadth index. 

LXIX. MUNSEE: 1‘ELVIS AS A WHOLE 

MALK 



Number 

Mean 
height of 
ossa innom- 
inata 

Breadth 
maximum 
of pelvis 

Pelvic 

index* 

Superior Strait 

Breiidth 

maximum 

(a) 

Diameter t 
antero- 
posterior 
(6) 

Brim index 
bxlOO 
a 



cm. 

cm. 


cm. 

cm. 


Average 

(0) 

21.2 

26.7 

78.9 

12.1 

10.6 

87.8 

Minimum 

(6) 

20.8 

24.4 

76.6 ! 

11.6 

9.6 

78. 7 

Maximum 

i 

(0) 

21.5 

28.2 

85.9 

12.8 

11.2 

98.3 


FEMALE 


Average 

(10) 

19.95 

25.9 

77.0 

13.0 

11.0 

84.6 

Minimum 

(10) 

18.5 

24.1 

73.3 

12.3 

9.4 

70.7 

Maximum 

(10) 

20.7 

27.8 

80.4 

13.8 

12.5 

94.4 


* Mean hei g ht of inno minate bones X 1 00 
maximum brwlth of pelvi^ 

t Piomontory of sacrum to nearest point on the Inner lip of pubic bones. 
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The pelvic cavity at the superior strait or brim is more spacious, 
both aiitero-posteriorly and laterally, in the Munsee female than in 
the mal(», and it is also somewhat broader relatively to its depth, as a 
result of whi(‘ii it gives a somewhat lower depth-breadth index. 

On comparison with the pelves of the mound-building Indians of 
the Arkansas and Louisiana mounds, those of the Southwest and 
Mexico, and those of United States whites, it is seen that the Munsee 
pelvis, as a whole, is of moderate dimensions, especially in its breadth, 
which is slightly smaller thaii that in any of the other groups in the 
males and in most of the females. Because of this fact, the height- 
breadth index of the pelvis in the Munsee is relatively high — ^higher 
than that of any of the other Indians. It is exceeded in this respect 
only by the pelvis of the white males. 

An even more mark<Hl ])eculiarity of the Munsee pelvis applies to 
its inlet or brim. As will be seen by a glance at the figures, this is rela- 
tively nam)w and deep in both sexes; tlie lateral diameter, with a 
single minor exce[)tion, is the lowest, and the diameter ant(U*o-posterior 
the highest of all the groups. As a result of this condition, the brim 
index of the Munsee in both males and females is exceptionally high. 

LXX. COMVAUlSONOFTfIR MONSKK I’KLVIS WITH THAT OP OTHKH INDIANS AND 

OF WHITES 

MALKS 


Orouj) 

Speoi- 

niens 

(pair") 

Mean 
height of 
ossa in- 
iioinin.it a 

i 

(Jreatost 
breadth of 
pelvis 
(between 
outer lips 
ol crests)* 

Pelvic 

index 

Diameter 
lateral 
ina.xiinum 
of brim 

Diameter ! 
antero- 
posterior 
niuximiiin 
of brim 

Prim 

index 



cm. 

cm. 


cm. 

cm. 


Munsoo 

((0 

21.2 

26. 7 

7S.9 

12.1 

10.6 

S7.8 

A rkansas and T Louisiana 
Southern . Utah clilT- 

(-i3) 

2l,5r> 

2K.1 

76.7 

13 

10.4 

79.8 

dwellors 

(23) 

(15) 

20.6 

26. STt 

7(i. 7 

12.4 

10 

SO. 6 

7K7 

Soul Invest and Mexico. 

20.6 

27 

i 76. 2 

12.3 

9.7 

United States whites. . . 

i 

(32) 

22. (M» 

27.1 

M. 4 

12.7 

9.61 

75.9 


FKM\LES 


Munsee 

(10) 

19.95 

25.9 

77.0 

13 

11 

84.5 

Arkansas and [>ouisiana 
Southern I'tah clilT- 

(12) 

19.7 

26.8 

73.5 

13.33 

10.74 

81.4 

dwellers 

(7) 

19. 05 

25.4 

74.5 

13.1 

10.1 

77.4 

Southwest and Mexico. . 

(12) 

19. 15 

25.7 

74.4 

12.9 

10.75 

83.1 

United States whites. . . 

(20) 

20. 16 

27.05 

74. 5 

13.35 

10.73 

80.4 


*Tlie pelvis being bold in articulation. 


The brim index in general shows unexpected irregularity from 
group to group and between the two sexes. In the Munsee and the 
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southern Utah clilf -dwellers it is higher in th(' males; in the other 
Indians and in the whites it is higher in the females; and the range 
of its groupal as well as indiviihial variation is considerable. As all 
the specimens were measured by the author with the same instru- 
ments, by the same method, and with (H|ual care, tlu^ differences can 
not bo attributed to error, hcnico the only reasonable conclusion is 
that even under normal conditions (for these seih's contain no 
deformed or pathological pelves) the absolute as well as the relative 
dimensions of the superior strait are capable of not a little fluctua- 
tion, attributable, it seems, in some measure at h»ast, to an early 
unequal development of the soft parts both within and without the 
pelvic cavity. 

In order to satisfy himself further on this point, the writ(n* extracted 
a number of ttie larger series of ])elvic measurements from Emmonses 
data, and from the next table it will be seen that, although they 
relate to females only, the groupal variation is also marked. Yet 
these differences among the Indians rarely if (wer fall l)elow’^ what 
may be (considered normal linuts, or such a limit as would in the 
female still permit of safe childbirth und(‘r otluT normal conditions. 
They are therefore wdiat may be calhal infimctional or transfwnctional 
fluctuations. 

LXXI. KKMALK INDIAN VKLVIS; SITCKHIOR STRAIT* 


(Jrouj) 

j Si)erin)eTis 

Diameter 

autero- 

poslenor 

Diameter 

lateral 

Index 

Northwest roast 

(31) 

cm. 

12. W 

cm. 

10.7 

S2. 39 

California 

(10) 

U2 

10. 56 

SO 

Sioux 

(12) 

13. 03 

10. »s 

St. 28 

Tennessee 

(G) 

13. 32 

10. 93 

82.01 

Kentucky 

(S) 

13 . 09 

10. <)« 

81.42 

New Mexico 

1 flO) 

13. 26 

10. 13 

78.66 

Arizona 

(37) 

12. S7 

9. 52 

7-1.01 

Mexico 

(15) 

12.71 

10. 93 

8.5. .55 

Peru 

(13) 

12.71 

10. 12 

i 

79.68 


* Emmons’s series. 


Short and Other Bones 

PATELLA 

The patella, the largest of the sesamoid bones, offers three dimensions 
for measurements, namely, the maximum height, the maximum breadth, 
and the maximum thickness; and the mean of these diameters, the 
'patellar modvle^ is a convenient unit for comparing the size of the bone. 

The 30 pateUse present in the Munseo collection give proportions 
which are tabulated below. The male bone is perceptibly larger in 
all dimensions than the female. There are but small differences as 
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to side, and they are probably due in a measure, if not entirely, to 
the small number of specimens. The mean diameter or module is 
practically the same on both sides in both the male and the female. 
The breadth-heiglit index averages slightly over 100 and offers noth* 
ing definitely distinctive either as to sex or to side. It varies in males 
from 91.7 to 107.4, in the females from 93.8 to 107.9. 

LXXII. MONSKK: PATKJ.L^ 



1 Pight 

Num- 

1)01 

Height, 

muxi- 

iiuitn 

Num- 

ber 

Jlroadth, 

maxi- 

mum 

Niun- 

ber 

Thiek- 

nesis, 

maxi- 

mum 

Num- 

ber 

Breadth- 

height 

index 



C7n, 


m. 


cm. 

1 


Average; 

0) 

4.5 

(0 

4.6 

(4) 

2.11 

(4) 

102.8 

Pair 

(«) 

4.41 

(0) 

4.57 

(0) 

2.00 

(6) 

103. 6 

All 

O'O 

1.2 

(0) 

i. 1 

(0) 

1.95 

(0) 

97.8 

Minimum (all) 

(d) 

1.0 

(0) 

l.S 

(0) 

2.3 

(0) 

105.9 

Maximum (all) 













Left 




Average: 









Pairfi 

0) 

4.6 

(0 

4. 55 

(4) 

2.1 

(4) 

98.9 

All 

I (10) 

4. 30 

(11) 

4.38 

(12) 

2.04 

(10) 

100.5 

Minimum (all) 

(10) 

1 

(H) 

.3.9 

(12) 

l.S;> 

(10) 

91.7 

Maximum (all) 

(10) 

i.8 

(11) 

1.7 

(12) 

1 2. 25 

1 (10) 

107. 4 


FKMAI.TCa 


lliglU 












Num- 

ber 

Height, 

maxi- 

mum 

Num- 

ber 

Breadth, 

maxi- 

mum 

Ntiin- 

])er 

Thick- 

ness, 

maxi- 

mum 

Num- 

ber 

Breadth- 

height 

index 

Average; 

Pairs 

All 

Mini mum (all) 

Maximum (all) 

(•>) 

(0) 

(0) 

(0) 

cm. 

3.93 

3. 93 

;L7 

1. 1 

(•) 

(9) 

(9) 

(9) 

cm. 

4.02 

3.97 

3.7 

1.3 

(«) 

(11) 

(U) 

ill) 

cm. 

1.73 

1. 75 

1.5 ! 
1.9 

(•'■>) 

(9) i 
(9) 

(0) 

102.3 

100.4 

93.8 

107.9 





Left 




Aveiago: 

Pairs 

(■'O 

3. 93 


4.05 ^ 

(8) 

1. 76 

(•^) 

103.1 

All 

(.“0 

:1.95 

("O 

4.05 

(«) 

1.70 

(5) 

m.i 

Mbiimum (all) 

(.■5) 

3..S 

(■‘) 

3.85 

(8) 

1.5 

(5) 

96.2 

Maximum (all) 

: (5) 

4. 05 

(>) 

4.1 

(8) 

1.95 

(0) 

107.9 


Modulo (moim diameter)— Males: right, 3.74; left, 3.75; femtdes: right, 3.23; left, 3.25. 


A comparison of tho Muiuco patella with that of whites shows 
that the latter is slightly larger in both sexes and on both sides; its 
relative proportions, however, are very much the same, except that 
tho bone in white mules on both sides appears to bo relatively 



AbduCka] physical anthkopoloqy of the lenape 89 

slightly higher than in the females, which, while also true of the 
Munsee on the right side, doe^ not hold true for the left. 

LXXIII. PATELLA: MUNSEE AND WHITES 


MALES 



Speci- 

mens 

(pairs) 


Right 

1 


Left 


Group 

Height 

Breadth 

Thick- 

ness 

Breadth- 

height 

index 

Heigiit 

Breadth 

I'hlck- 

ness 

Breadth- 

height 

index 

Munsee 

(«) 

cm. 

4.5 

cm. 

4.6 

cm. 

2.11 

102. 8 

cm. 

4.6 

cm. 

4. 55 

cm. 

2.1 

9S.9 

United Slates whites. 

♦(200) 

4. 50 

4.64 

2.15 

101. 7 

4. 52 

4.66 

2. 17 

1(W.2 


Module (mean diameter)— Males: Munsee, right, 3.74; left, 3.75; whites, right, 3.78|^ left, 3.78. 

FEMALES 


Munsee 

(10) 

3.93 

4.02 

1.73 

102.3 

3.93 

1. 05 

1.7« 

103. 1 

United States whites. 

*(1(K)) 

4.02 

4.03 

1.9 

100.2 

3. 97 

i.OS 

1.9 1 

102.7 


Module— Females: Munsee, right, 3.23; left, 3.25; whites, right, 3.32; left, 3.32. 
* Males: 100 right, 100 left; females: 50 right, 50 left patellte. 


The Munsee patella, while in general slightly smaller than that of 
the whites, will bo seen from the comparative data in the accompany- 
ing table to average somewhat larger than that of other Indians avail- 
able for comparison. The larger size in all dimensions of the white 
man^s patella than that of the Indian is doubtless due to the greater 
muscularity of the white subjects from which the bones were derived 
and who belonged almost exclusively to the laboring classes. 

Of the 30 Munsee patcUse, 15 show a nuxlorate to well developed 
semilunar notch in the lateral border of the bone, for the vastus 
Viteralis (pi. 28, J). The patella3 of female skedoton no. 285,31 1 are de- 
cidedly oblique, especially that on the left side; and the patellse of 
female no. 285321 show each an exceptionally long apex. 


LXXIV. THE MODULE OR MEAN DIAMETER OF THE PATELLA IN THE MUNSEE 

AND OTHER GROUPS 


Group 

Male 

Female 

Right 

Loft 

Right 

I.eft 


cm. 

cm. 

cm. 

cm. 

Munsee 

3. 74 

3. 75 

:i. 23 

3.25 

Arkansas and Louisiana 

3.54 

3. 50 

3,17 

3. 17 

Southern Utah cliff-dwellers 

3.61 

3.68 

3 

3 

Southwest and Mexico 

3.49 

1 3.49 



United States whites 

3,7H 

3.78 

1 3.32' 

1 3.32 
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BONES OF THE HAND 

While the total number of bones of the hands in the Munsee ma- 
terial aggregate nearly 700, there are very few complete sets. It 
is nevertheless possible to ascertain that in general the hand of the 
Munsee was of moderate to medium development, and remarkedly 
normal in eoTiformation. Among the females, some of the bones are 
quite small. The only anomaly worthy of mention is the presence 
of nulimentary hamuli on both unciforms in one of the male subjects 
(no. 285,308). 

The proportional length of the hand can be judged from the 
measurements of the first metacarpal, and from the relation of this 
length to that of the humerus on the same side. The following table 
gives these dimensions. It is seen that the length of the first meta- 
carpal in the male exceeds somewhat that of the female, and also 
that the length of the right bone exceeds slightly that of the loft. 
Tlie metacarpo-humeral iiidc'x is somewhat higher on the right in 
the males, indicating a somewhat greater length of the hand on the 
right side in that sex. In the females the small number of speci- 
mens makes the result in this respect uncertain. 

LXXV. MUNSEE: FIRST METACARPAL 





Right 


Left 

Numl)er of i 
1 sj)ef‘imons 

Length, 

maximum 

1 

♦MetacarfH^ 
liumeral 
index 
me X 100 

11 

Number of 
specimens 

Length, 

maximum 

MetacarpO" 

humeral 

index 

Average: 



cm. 



cm. 


Pairs 


(■>) 

4.6 

14.6 

(r>) 

4.5 

14.1 

Total present 

* 

(H) 

4.7 

14.5 

(5) 

4.5 

111 

Minimum (total present) 


(^) 

4.2 

12.9 

(5) 

4.25 

12.9 

Maximum (total present) 

1 

(H) 

5.1 

10.2 

(r>) 

4.8 

15 


FEMALES 


Average: 

Pairs 

(5) 

4.3 

14 

(5) 

4.8 

14.3 

Total present 

(S) 

4.4 

14.3 

(7) 

4.2 

13.9 

Minimum (total present), . , , , . 

(‘^) 

3.9 

13.2 

' (7) 

3.75 

12.8 

Maximum (total present) 

i (H) 

i 

1.8 

15.3 

(7) 

4.8 

15.8 


* Maximum length of first metac arpal X 100 
' 'Maxim'ura length of humerus. 


A comparison of the first metacarpal in the Munsee and in the 
United States whites shows that this bone in the Mimsee on both 
sides (and in both sexes) is somewhat shorter, indicating a smaller 
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a PATELLA OF FEMALE MUNSEE SKELETON NO. 285,311, U.S.N.M., 
SHOWING MARKED OBLIQUITY 

h PATELL/€ OF FEMALE MUNSEE SKELETON NO. 285,309, U.S.N.M., 
SHOWING PRONOUNCED VASTUS NOTCH 
<; INTERNAL CUNEIFORM OF MALE MUNSEE SKELETON NO. 285,301, 
U.S.N.M., SHOWING EACH A DOUBLE METATARSAL FACET 
d PAIR OF FEMALE MUNSEE SCAPHOIDS SHOWING UNUSUAL BROAD 
TALUS FACET AND PECULIAR TUBEROSITY 
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hand. This is also apparent in the metacarpo-huraeral index, which 
on both sides in the whites is higher than in the Munsec. The abso- 
lute and relative smallness of the Indian hand, particularly in the 
males and on the right side, is doubttes due to its lesser use. 


UXXVI. FIRST METACARPAL IN MUNSEE AND IN WHITER 


Both soves 

1 

! Specimens 

I/cnglh, 

maximum 

Metacarpo- 

humeral 

index 

Sx>ecimen.s 

1 

Length, | 
maximum 

Metacarpo- 

humerm 

index 



cm. 



cm. 


Munsee 

(16) 

4. r»5 

14.4 

(12) 

4. 35 

14.0 

United State.s whitas. . . 

# 

j m 

1.(19 

U.9 

((*.:,) 

4. 43 

14.3 


BONES OF THE FEET 

Owing to their larger size and greater differentiation, a number of 
the bones of the feet, particularly of the tiusus, yield material for 
measurement and special observation, and have received rather 
extended attention by anatomists and antliropologists,* but as yet 
there is no perfect uniformity in the methods of measurement or of 
description. The writer’s object in selecting his measurements and 
points for description was to employ only those that appear to bo 
the most sensible and significant, the most readily standardized, and 
involving no details, save in cas(« that may bo of special importance. 

First Metatarsal 

As the first metacarpal serves in a measure as an index of the 
size of the hand, -so the first metatarsal gives an indication of that 
of the foot. The proportional length of the foot can further be 
judged from the percental relation of the first metatarsal to the 
femur. The relation between the size of the feet and that of the 
hands is expressed by the pollex-haJlux index, or percental relation 
between the first metacarpal and the first mctatarSal. 

There are in all 36 first metatarsals among the Munsee bones, the 
measurements and relations of which are given in the above table. 
It will bo seen that the length of the bone is, on the average, greater 
in the males than in the females, but it does not differ perceptibly on 
the two sides of the body in either sex. 

The hallux-femur index is practically equal on the two sides 
(differing only in centesimals), and is larger in the males than in 
the females, showing that the foot of the Munsee male was not 
only somewhat larger than that of the female, but was also larger 

1 S. P. Lazarus, Zur Morphologie ties Fufsskolettes, Morphol. Jahrb., xxiv, H. 1, repr., S“, Leipzig, 1896; 
W. Pfltzner, Beitrage zur Kenntniss des menschlichen Extremitatenskelets, Morphol. ArbeUenf r, H. 1, 
Jena, 1891; Th. Volkov, Variaiio7>^ squelettiquea du pied chez les prirnaleit et dam les races humaines; Tkhse 
doetorule de la FacuUtdes Sciertces, Paris, 1905; Chas. Fraipont, L^Astragale de Vhomme MottsUrien, ate., 

Bruxelles, 1912; M. Reicher, Beitrag zur Anthropolcgio des Calcaneus, Archiv fUr ArUhropologU, N. F., 
xn, H. 1913; S. Poniatowski, Badania Antropedogiezne nad Kdsoia Skokowa (Anthropological Studies 
of the Talus), Fraee Tmarzfstwa Naukoweifo Warmwskiego, 1913. 
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in that sex in relation to the length of the femur and the stature. 
Tliis relative excess of the foot is more marked than was that of 
the hand, and in all probability is a result of greater functional 
activity, the male Indians being excessive walkers and runners. 

A comparison of tlie first metatarsal in the Munsee and in the United 
wStates wlul(*s shows that in tlie latter, in both sexes, the bone is 
longer, indicating, on the average, a longer foot. The difference is 
(^s[)ecially marked on the left side and is probably both racial^and 
functional. 

■ V 

As a result of the greater length of the bone in the United S^tes 
whites, whoso averiitje stature is very nearly tliat of tlie Munsee, 
wo find that their liallux-fomur index is decidedly higher than that 
of the Munsee, especially on the left side. The white man^s foot is 
therefore not only longer absolut(dy, but also relatively as compared 
with tlie femur and, indirectly, the stature. 

The foot of the whites is also somewhat longer relatively to the 
liand, than that of the Munsee, and especially on the left side, which 
gives us a lower pollex-hdlux index for the wlntes. 

LXXVII. MimSEE: VIHST MKTATAKSAXi 


MALES 





Uight 





Left 




Number of specimens 

Length, maximum 

Number of cases 

Pollex-hallux index* 

Number of cases 

Metatarsofemoral in- 
mdex t 

Number of specimens 

Length, maximum 

Number of cases 

't 

.a 

1 

"o 

Number of cases 

i 

1 
i H 

1 

Average: 

Pairs 

(0) 

cm, 

^.5 

(4) 

70.4 


14.7 

(6) 

cm. 

6.5 

(4) 

69.2 

(S) 

14.7 

Total present. 

(11) 

1 0.5 

(8) 

72.1 

(») 

14.5 

(8) 

6.48 

(4) 

69. 2 

(7) 

14.2 

Minimum (total 
present) 

(11) 

0.1 

(8) 

05.1 

(9) 

13.8 ! 

(8) 

6.3 

(4) 

65. 4 

(7) 

12.9 

Maximum (total 
provsont) 

(11) 

O.S 

(8) 

70. 0 

(0) 

15. 1 1 

(8) 

0.8 

(0 

71.1 

(7) 

15.2 






FKM 

ALES 








Average: 

Pairs 

(7) 

6.0 

(0 

73.2 

(«) 

14.2 

(7) 

6.0 

(4) 

73.9 

(fl) 

14.2 

Total present. 

(8) 

5.97 

(7) 

72.2 

(7) 

14.1 

(9) 

5.91 

(6) 

72.4 

(7) 

14.1 

Minimum (total 
present) 

(8) 

5.5 

(7) 

70.9 

(7) 

13.5 

(9) 

5.45 

(6) 

67 

(7) 

13.6 

Maximum (total 
present 

(8) 

6.45 

(7) 

75.4 

(7) 

16.1 

(9) 

6.4 

(6) 

77.4 

(7) 

15.2 


♦ Maximum le ngt h of firs t metacarpal X 100 f Maximum length of first metatar salXlOO 

Maxlmumlength of first metatarsal. " ” BicomlyiarTength of femur. 
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LXXVIJI. THE FIRST METATARSAL IN THE MUNSEE AND IN PNITED STATES 

WHITES 


•tV, 

Both sexes 


Right 



liCft 


Speci- 

mens 

Length, 

maxi- 

mum 

Hallux- 

femur 

index 

Pollex- 

hnlltix 

index 

Sfxvi- 

mens 

liOngth, 

maxi- 

mum 

Hallux- 

fcmtir 

index 

Tollex- 

hallux 

index 

Munsee 

(19) 

cm. 

0.3 

1 

14.3 

72.3 

(17) 

cm. 

6.2 

14. 15 

71.1 

TTnited States whltc'i* 

(.31) 

0.6 

i:>.3 

71.1 

(W) 

6.7 

15.5 

66.1 


* The indexes in whites arc elaso approximations. 


Os Calais 

Being the largest bone of the tarsus, and tlie most important 
functionally, the os calcis, or calcaneus, seems to deserve closer 
attention by anthropologists than it usually receives. 

The bone presents three different and fairly easily ascertainable 
dimensions: (1) the greatest length of the whole bone; (2) the 
minimum breadth or tliickni'ss of the body; and (3) the height of 
the body at its greatest constriction. It furtlier offers several inter- 
esting points for visual observation. 

Th(^ total number of calcanei in the Munsee material is 51, which 
gives a fair male and female series. The following table shows the 
iiK'asurements on 40 of those that are paired and hence most suit- 
able for comparison. 

LX XIX. MUNSEE BONES: OS CALCIS 


MALES 



SiMJcimens 

(jxUrs) 

Length, 

maximum 

Brea<ith, 
minimum 
of body * 

Height of 
body t 

Breadth- 

length 

index 

Breadth- 

height 

index 

1 

1 


cm. 

cm. 

cm. 



Average 

J 

8.1 

2.74 

4.07 

33.9 

67.4 

1 10 

8.05 

2.72 

4.07 

33.87 

66.9 

Minimum 

1 

1 10 

7.7 

2.5 

3.7 

30.1 

61.6 

j 

7.5 

2.45 

3.8 

28.1 

62.2 

Maximum | 

I 

8.5 

3 

4.5 

87.7 

72.5 


1 10 

S.5 

3 

4.5 

37.3 

73.7 



FEMALES 




1 

Average 

j 10 

7.35 

2.4 

3.6 

32.9 

66.9 

1 12 

7.3 

2.38 

3.6 

33.1 

66.4 

Minimum 

1 “ 

6.7 

2 

3.2 

28.2 

6a6 

j 

1 12 

6.7 

1.95 

3.3 

28.7 

69 

Maximum 1 

1 10 

7.7 

2.66 

3.8 

34.7 

71.6 


1 12 

7,8 

2.65 

3.9 

34.3 

70.4 


* Branches of compm glissUrc applied to the sides of the bone in the region of minimum thickness of 
the body. 

t Maximum height at greatest constriction of body, obtained by moving the bone from side to side 
between the points of the branches of the compos glUsiitre, 
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It will be observed that, as is usual with other j)arts of the skeleton, 
the male bone is somewhat larger than the female; also that the 
right os caleis avc^rages very slightly larger than tlio left in length 
and breadth, but is equal in both sexes to that of the left side in 
lieight. lledueing tlie three av<‘rage measurements to a mean diam- 
eter, or module', we obtain for the males on the right, 4.07 cm.; on 
the left, 4.95 cm.; for the females, right, 4.45 cm.; left, 4.43 cm. 
showing that the dilferi'Tice i?i the mass of the ])oues on the two sides 
is very small. 

Olio throe measurements of the os calcis givc^ rise to two indexes: 
oiu'- expressing the percental relation between its brc'adth and length, 
the other showing a similar n'lation between its breadth and height. 
The breadth-length index is soim^what higher in the males than in 
the females, but in the paired bones does not differ very appreciably on 
the two sides. Taking all th(^ bones, as in the next table, we see that 
the index in the males predominates slightly over that in the females, 
which, judging from the constancy of the condition in the several 
series of specimens used for comparison, is probably also the true 
condition in the Munsee. It indicates a tendency in the males 
toward not only absolutely but also relatively slightly thicker calca- 
neus. 

The breadth-height index, like tlio breadth-length proportion, is 
also slightly higher on both sides in the males than in the females, 
and in both sexes on the right than on the h'ft side. As the height 
is the same on the two sides, tJiis shows exactly the slightly greater 
relative thickness of the bone in the males than in the females, and 
on the right tlian on the left side. The phenomenon is doubtless con- 
nected with difference of stress to wiiich the bone is subjected in the 
two sexes and on the two sides of the body. 

The CyOmparative data given in the following tabh^ show tliat, as 
with many other bones of the body, the os (uxlcis in the Munsee and in 
other Indians hi both sexes, and especially in the males, is smaller in 
all dimensions than it is in the whites. The relative proportions of 
the bone are quite alike in the different racial groups of males, but 
differ in an interesting way in the females, in which, among the whites, 
the bones show lower indi^xes than in the other groups. The white 
female os calcis is longer and higher, but equal in slenderness to that 
of the Indian. 
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LXXX. OS CAI,(:iS: COMrARlSON 

MALES 


Group 

Numl)er 
of speci- 
mens 

Length, 

maxi- 

mum 

Breadth, 
mini- 
mum of 
body 

IleiKht, 
mini- 
mum of 
body 

Mk)dnlo 

Breadth- 

length 

index 

Breadth- 

height 

index 



cm. 

cm. 

cm. 

cm. 



Munsee 

(29) 

8.07 

2. 77 

4.04 

4.76 

34.1 

67.9 

Arkansas and Louisiana 

(31) 

8 

2.7r> 

3.97 

4.91 

34.5 

69.3 

Southern TU,ah cliff-dwellers 

m 

7.72 

2.81 

4.05 

4.86 

36.4 

69.4 

Southwest and Mexico 

(16) 

(55) 

7.85 

2,67 

LOl 

1.84 

34 

66.5 

United States w'hitcs 

8.33 

2. 85 

! 

i. 2 n 

5. 13 

34.1 

67.7 



FEMALES 


Munsee 

(22) 

7.3 

2.1 

3.6 

4. 43 

32.6 

66.2 

Arkansas and Louisiana 

(12) 

7.3 

2.45 

3.5 

4.42 

33.7 

70.3 

Southern Utah cliff-dwellers 

(30) 

6.92 

2.43 

3.56 

4.30 

35.1 

68.3 

Southwest and Mexico 

(13) 

7.1 

2.4 

3.43 

4.31 

33.8 

70.1 

United States whites 

(30) 

7.87 

2.43 

3.81 

4.71 

30.9 

63.7 


Articular Facets for Astragalus 

As to visual observations on the os calcis, tlio greatest interest 
attaches probably to the number and conformation of the articular 
facets for the astragalus. These facets may be two in number, ante- 
rior and posterior. But the anterior facet may be divided into two 
by a ridge; or it may be replaced by two facets, anterior and median, 
completely separated by a narrow to moderately broad groove or 
space ; or, finally, in place of the single oblong anterior facet there 
may bo a small to rudimentary anterior and a medium sized 
median facet, separated by a broad and deep notch. 

The i)ercental distribution of these facets among the Munsee, the 
Arkansas and Tjouisiana mound Indians, and the United States 
whites, is given below. There is a remarkable similarity in the 
frequency of occurrence of the two main forms (two and three 
facets) ill all three groups among the males, but the females show 
slight irregularity. 


LXXXl. os CALCIS: MUNSEE AND COMPARATIVE: ARTICULAR FACETS FOR A8TRAG 

ALUS 


Group 

Male 

Female 

Speci- 

mens. 

Two 

facets 

Three 

facets 

Speci- 

mens 

Two 

facets 

Three 

facets 



Per cent 

Per cent 


Per cent 

Per cent 

Munsee 

(31) 

26 

74 

19 

48 

52 

Arkansas and Louisiana 

(39) 

26 

74 

33 

37 

63 

United States whites 

(55) 

25.5 

74.5 

30 

40 

60 
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The agreement above set forth might lead us to suppose that prac- 
tically no racial differences are connected with the facets, at least be- 
tween the whites and some of the Indians; but this assumption is not 
borne out by a detailed study of these characters. The next table 
shows the more dctadcd observations on the number and character 
of these facets in the Munsce and in whites, and also with reference to 
sex and side. Here wc notice, in the first place, that the frequency 
of two facets only is much higher in both groups in the females than 
in the males, while throe fatiets are correspondingly more frequent in 
the males. But we observe further that the condition of three 
facets in which the anterior and median are separated by a wide 
notch is very mucli more frequent among the whites than among the 
Indians. 

As to sides, differeiures between the right and left are irregular; if 
we combine the two series of Munsce and whites they almost dis- 
appear. 

LXXXn. OSCAWaS IN TUK MUNSEE and in united states WHITES: AKTieULAR 
FACETS FOR ASTRAOALUS 


Males: 

Mimsee 

United States whites 
Females: 

•Munsee 

United States whites. 

llight: 

Munsee 

United States whites 
Uft; 

Munsce 

United States whites 

An additional point of some interest in connection with the cal- 
caneus is the development of the peroneal spine. Among the Mun- 
see this was found frequently to be very moderate and never pro- 
nounced; among the whites, cases with a much more marked devel- 
opment of the spine are met with occasionally, especially among the 
males. 

Astragalus 

Next to the calcaneus, the most interesting bone of the tarsus is 
the astragalus. The bone exhibits wide and characteristic variations 
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f THE RIGHT AND LEFT FIRST METATARSAL OF MUNSEE SKELE- 
TON NO. 285,326, U.S.N.M., SHOWING DISPROPORTION IN SIZE; 
ALSO A CANAL IN THE SMALLER BONE, POSSIBLY THE VESTIGE 
OF AN EARLY FRACTURE 



b THE CALCANEI OF MALE MUNSEE SKELETON NO. 285,313, 
U.S.N.M., SHOWING WIDE SEPARATION OF THE TWO FACETS 
FOR THE ASTRAGALUS 
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among the higher mammals and may well be expected to show some 
groupal differences in man. It yields itself to three measurements, 
the maximum length, breadth, and height, from which in turn we 
obtain the module or mean diameter, useful in (‘.omparing the size 
of the bone, and the breadth-length and breadth-height indexes, 
which show its shape. 

There are 60 astragali in the Munsee material, and the measure- 
ments of 52 paired bones are given below. They show the bone in 
the male to be absolutely larger in every dimension than in the female. 
As to the side, there is practically no difference among the males, but 
among the females the average measurements of the left astragalus 
are all slightly higher than those of the right bone. The module is 
practically identical on the two sides in the males, and slightly higher 

LXXXIII. MITNSEE: ASTRAUALUS 

MALKS 



Jtight 


Speci- 

Length, 

Breadth, 

Height, 


Breadth- 

Height- 


mens 

maxi- 

maxi- 

maxi- 

Module 

length 

length 


(pairs) 

mum* 

murnf 

mumj 


index 

index 



cm. 

cm. 

cm. 

cm. 



Average 

(12) 

I 5.7 

4.27 

3.27 

4.41 

74.9 

57.4 

Minimum 


5.3 

4.1 

3. 05 

4.41 

70.7 

64.7 

Maximum 

i 

i 0.2 

i 

4.6 

3.5 

4.41 

83.3 

62.5 


J^cft 



Length, 

maximum 

► 

Brea<lth. 

maximum 

Height, 

maximum 

Module 
(mean di- 
ameter) 

Breadth- 

length 

index 

Height. 

length 

index 


cm. 

cm. 

cm. 

cm. 



Average 

5.7 

4.28 

3.25 

4.41 

75.1 

57.1 

Minimum 

5.3 

4.05 

3.05 


72.3 

53.8 

Maximum 

0.3 

4.7 

3.6 


79.2 

60.7 








FEMALES 


Right 



Speci- 

mens 

(pairs) 

length, 

maxi- 

mum* 

Breadth, 
maxi- 
mum t 

Height, 
maxi- 
mum t 

Module 

Broa<lth. 

length 

index 

Height. 

Average. 

(14) 

cm. 

5.19 

cm. 

3.9 

cm. 

3 

cm. 

4.02 

75 

57.8 

Minimum 

4.7 

3.5 

2.7 


7a 6 

54.4 

Maximum 


5.7 

4.1 

3.3 

4.02 

83.7 

62.3 




* stem of calipers applied to lowest (most prominent) parts on medial surface of the bone, 
t Distal branch of calipers applied to lowest (most prominent) parts on medial surface of the bone, 
i On osteometric plane (Broca), all three lowest pointaof inferior surfoce of the bone touting the yertlcal 
board while the square is applied to the most prominent part of the bone from the opposite direetkm. 

17135o_Bull. 62—16 7 
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LXXXIII. MUNSEK: ASTRAGALUS~-Continu®ci 

FEMALES 


I.eft 



].ength, 

maximum 

Brefttlih, 

maximum 

Height, 

maximum 

Module 
(mean di- 
ameter) 

Breadth- i 
length 
index 

Height- 

length 

Index 

Average 

cm. 

5.22 

cm. 

3.93 

cm. 

3.03 

cm. 

4.06 

75.2 

58 

Mlniinuni 

1.8 

3.6 

2.7 


69.9 

52.8 

Maxiuiuiii * 

5.7 

4.15 

3.4 


83.7 

61.5 



i 


on the left in the females. As to the relative proportions, there is 
great siipilarity between the two sexes, as well as on the two sides of 
the body. 

The results presented in this table would not be wholly satisfactory 
without the possibility of comparing them with similar observations, 
obtained by the same methods, on th(5 bones of the whites. Such 
comparative da,ta, furnislied in the next table, show a number of 
points of considerable intc^rest. In the first place, as with the calca- 
neus and othc'r parts of the skeleton, the Munsee bones are seen 
throughout to be of more', moderate dimensions than the bones of the 
whites. The module in the latter is very perceptibly liigher. 

There are, however, also notable differences in the relative propor- 
tions of th(', bones in the two races. Among the whites in both sexes 
the astragalus is relatively longer and also higher than it is among the 
Indians, as a result of which both of the indices of the bone in the 
whites are lower. The differences in this respect are too large and 
regular to be accidental. 

LXXXIV. ASTRAGALUS IN THE MUNSEE AN1> IN UNITED STATES WHITES 


MALES 


Group 

Specimens 

1 

Length, 

maximum 

Breadth, 

maximum 

Height, 

maximum 

Module 

Breadth- 

length 

index 

Height- 

length 

index 



cm. 

cm. 

cm. 

cm. 



Munsee 

(24) 

5. 7 

4.28 

3.26 

4. 42 

75.0 

57.2 

United States whites 

(fiO) 

6.29 

4. 48 

3.32 

4.7 

71.2 

52.8 




FEMALES 





Munsee 

(28) 

5.2 

3.91 

3 

4,04 

75.1 

57.9 

United States whites 

(■■13) 

5.75 

4.02 

3.11 

4.29 

69.8 

54 


lu the examination of the os calcis, special attention was directed 
to its facets, especially the middle and anterior, for the astragalus. 
Inspection of the corresponding facets on the astragalus shows tliat 
these do not harmonize fuUy with those of the os calcis. They are 
less differentiated and more frequently connected or fused. Thus wfe 
have among 60 Mxmsee astragali, 28, or approximately 47 per cent 
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which show only one facet corresponding to the anterior and middle 
facets of the calcaneus, without any dividing line; 29, or 48 per cent, 
with one facet divided more or less comph^tcly by a ridge ; and only 
three specimens, or 5 per cent, in which there arc two distinct facets, 
though in but one of these are they separated by a moderate space. 
In the astragalus of the whites the proportions of these different 
forms arc by no means the same as in the Munsee. Thus among 82 
bones there are but 24, or 29 per cent, with one facet not divided by any 
ridge ; 35, or 43 per cent, with one facet divided by a ridge ; and no fewer 
than 23, or 28 per cent, of those in which there are two distinct facets, 
in 19 of which they arc completely separated by a narrow to moderate 
space. The frequency of two facets well separated is therefore much 
greater among the whites than among the Munsee, which is another 
interesting distinction in the astragalus of these two groups and 
possibly of the two races wliich they represent. This is the more 
remarkable as no corresponding difference has been found in the 
facets on the os calcis. 

Scajihaui 

There are three additional bones of the tarsus which deserve 
somewhat detailed scrutiny, namely, the scaphoid or navicular, the 
cuboid, and the internal cuneiform. Although irregular in shape, 
each one of these bones yields to three measurements, which differ 
in the two sexes as well as racially, and each presents a number of 
points for observation. 

The measurements taken by the writer on tho scaphoid as well as 
on the other tarsal bones arc, it may be repeated, tho most practicable 
ones, and relate as closely as possible to tho three principal dimen- 
sions of the specimens. In the case of the scaphoid they are tlio 
greatest breadth, height, and stoutness. 

The results of the measurements of the scaphoid in the Munsee 
appear in the next table. The bone in tho male is very perceptibly 
larger than that in tho female, and that of tho right foot is in both 
sexes and in all dimensions somewhat larger than that of tho loft. 
These conditions arc shown nicely by the module or mean diameter 
of the bone. 

The three measurements give rise to two inde.xes, which indicate 
tho relative proportions of tho scaphoid. Tho height-breadth index 
is somewhat larger on both sides in tho females than in tho males, 
which, as will readily bo seen by reference to the actual dimensions, 
is due to tho relatively greater breadth of tho Munsee scaphoid in tho 
males. No special difference is observable on the two sides of the 
body in the males, but in the females the right bone is relatively liigher 
than the left. 

The stoutness-breadth index offers no special’ differences either on 
the two sides or in the two sexes. 
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LXXXV. MITNSEE: SCAPHOID 

MALES 






Right 





Number 

of Sp(K‘l- 

raens, 

pairs 

Breadth,* 

maxi- 

mum 

Height, t 
maxi- 
mum 

Stoiit- 

ness,J 

maxi- 

mum 

Moiliile 

(mean 

aiamo- 

ter) 

Heiglit- 

breadth 

index 

Stout- 

ness- 

breadth 

index 

Average 

(6) 

cm. 

4.20 

cm. 

2.11 

cm. 

2.fil 

cm. 

2.98 

50.2 

62.3 

Minimum 


3.9 

1.9 

2.5 

2.66 

48.4 

62.2 

Maximum ’ 

1 

i 

1.55 

2.2 

2. K5 

3. 2 

55.4 

64.1 




I 




i.ea 







Number 
of sjiecl- 
mens 

Breadili 

Height 

Stout- 

ness 

Mwliile 

(mean 

diame- 

ter) 

Height- 

breadth 

Index 

Stout- 

ness- 

breadth 

index 

Average 

- 


! («) 

cm. 

4.m 

cm. 

2.04 

cm. 

2. .55 

cm. 

2.88 

50.4 

63 

Minimum 




3.6.1 

1.7 

2.45 

2.6 

46.6 

00, .5 

Maximum 


J 


4.5 

2.25 

2. 75 

3. 16 

5.3.7 

1)7, 1 


FKMAI.KH 


Right 




Number 
of speci- 
mens, 
pairs 

Brejulth, »' 
maxi- 
mum 

Height,! 

maxi- 

mum 

Stout- 

ness,! 

maxi- 

mum 

Module 

(mean 

diame- 

ter) 

Height- 

breadth 

index 

Stont- 

llOSS- 

breadth 

index 

Average 

Minimom 


(<5) 

cm. 

3.75 

3.5 

cm. 

l.t)6 

1.75 

cm. 

2.35 

2, 25 

cm. 

2.69 

2. S'* 

52.2 

48.1 

62.7 

60 

Maximum 

4.05 

2. 15 

2.5 

2. 85 

66.1 

66,7 










Left 






Number 
of speci- 
mens 

Breadth 

Height 

Stout- 

ness 

Module 

(mean 

diame- 

ter) 

Height- 

breadth 

index 

vStout- 

ness- 

breadth 

index 

A vorftpp 


cm. 

(6) 

cm. 

3.72 

cm, 

1.89 

cm. 

2.31 

cm. 

2.64 

50.8 

62.2 

Minimuju 

3.4 

1.7 

2. 15 

2. 43 

45.7 

50.8 

Maximum 


4.05 

2.05 

2. 45 

I 

2.97 

55.4 

68 




* From the extremity of the tuberosity ad mu\imum. 

t Use calipers with broad branches; hold instrument vertical; lay bone on movable branch on talus 
facet and raise the branch until the bone touches the under surface of the immovable branch. 

I Same instrumentals for last; lay bone on movable branch on its dorsal or superior surface; let it assume 
a natural position and raise the branch until the most prominent part of the plantar surface of the bone 
touches the under surface of tho movable branch. 
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A comparison of the measurements of the Munsee scaphoid with 
those obtained on the United States whites shows a number of inter- 
esting conditions. The bone in the whites is again in both sexes and 
in all dimensions somewhat larger than in the Indian. The licight- 
breadth index is identical in the females of the two races, but is more 
elevated, owing to a relatively greater height of the bone, in the white 
than in the Munsee males. The stoutness-breadth index is decidedly 
higher in both sexes in the wliites, though more particularly so in the 
males. It may therefore be stated that the scaphoid ui the United 
States whites is, in both sexes, not only absolutely but also relatively 
stouter, and in the males also relatively somewhat higlier, than that 
m the Munsee Indians. 

LXXXVI. SCAI>HOn> IN MUNSEE AND IN ITNITEl) STATES WUITKS 


MALKS 



Number of 
siweunens 

Hiea<lth 

Uelglit 

1 

Stout- 

ness 

Module 

Ileighl- 

breadth 

index 

Stoutnass- 

breadth 

Index 



cm. 

cm. 

cm. 

cm. 



Munsee 

United Slates wliito-s 

m 

(52) 

4. 13 

4. .33 

2. OS 

2. 2.3 

2. .59 

2.90 

2.93 

.3. 17 

m. 4 

r)i..5 

62.8 

68.5 





FEMALES 


Munsee 

(19) 

3. 75 

1.94 

2.3.5 

2.6S 

51.7 

62.7 

United States whites 

(30) 

.3.94 

2. 0.3 

2. .54 

2. 84 

i 

61.6 

64.3 


An inspection of the Munsee scaphoid show's a number of interest- 
ing particulars, A facet for the cuboid is present in only 23.5 per 
cent of the cases (15 per cent males and 30 per cent females); among 
the United States whites its fre((uency is nearly twice as great, or 39 
per cent (40 per cent males and 37 per cent females), and Manners 
Smith reported an even higher proportion in England.^ 

The facet for the talus differs quite markedly as to shape in the 
Munsee and the whites. In the whites, and particularly in the 
females, it is predominantly more or less pyriform, and only seldom 
quadrilateral or nearly so; wlule in the Munsee conditions are re- 
versed and a more or less quadrilateral facet is present in a laage 
majority of the cases, especially in the males, while the pyriform 
type is scarce. 

The tuberosity of the scaphoid differs also somewhat in the two 
races. In general, it may be more or less pointed, or decidedly blunt, 
or squarish; the first two forms are common among the whites, while 


^ Quoted by Cunningham, Anatomy, 3d ed., p. 245. 
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tile squarish or angular, rare in the whites, is not infrequent in the 
riulians. (See pi. 28, d,) 

The processus plantaris is found generally to be quite pronounced 
in the Munsoo, more frequently so than in the United States whites; 
and occasionally there exists in the Indian scaphoid an additional 
tubcirosity, separated from the regular one by a groove continuous 
with that situated lietwcen the jirocessus plantaris and the tuberosity. 

(^ufmd 

The cuboid lione, though so irregular, can be fairly conveniently 
measured us to its maximum length, breadth, and thickness. The 
method (if taking the dimensions is explained in the next table. 

There are 19 pairs of cuboids in the Munsee material — 9 male and 
10 hmiale. Their measurements show the usual predominance of 
the male bone over the female on both sides and in all dimensions; 
as to sides, liowever, the diffc'rences are very small, the mean diameter 
being, in fact, e(|ual on the riglit and left in both sexes. 

J. XXXVII. AfUNSKK: CUBOID 

MAI.K.S 

1 Kight 



Number 
of spec- 
imens 
(pairs) 

i 

Length, 

maximum* 

Breadth, 
maximum t 

Thickness, 
maximum t 

Module 

(mean 

<liam- 

eter) 

Breadth- 

lenijth 

index 

Thick- 

ness- 

len^h 

index 

Average 

Minimum 

(V 

cm, 

3. 77 

3. f):» 

cm. 

2.85 

2.7 

cm. 

2.5 

2.3 

2. ()5 

j Cm. 

*3.04 

2. 88 

1 76.7 

70 

66.5 

62 

Maximum 


\ 

3. 15 

3.18 

79.7 

69.4 









T.cft 





Number 




Module 

Breadth- 

length 

index 

Thick- 


of spec- 

Length, 

Breadth, 

Thickness, 

(mean 

ness- 


imens 1 
(pairs) 

maximum 

maximum 

maximum 

diam- 

eter) 

length 

index 



cm. 

cm. 

cm. 

cm. 



Average 

00 

3.74 

2.85 

2.53 

3.04 

76.2 

67.7 

Minimum 


3.55 

2.75 

2.3 

2.86 

71.8 

62.8 

Maximum 


3.95 

1 

3 

2.65 

3.13 

SO - 

74.3 


* Between the most prominent points on the superior and inferior borders of the distal or metatarsal facet 
of the bones and the point of the bone at the inferior medial angle (“calcanean process'’)* 
t Maximum breadth, with the cuboid resting on its medial surface in such position as it naturally 
assumes. This and the measurement given in the next note are obtained readily by the compos glissUre 
with broad branches. 

t Maximum thickness, with the cuboid resting on its anterior surface in such position. as It naturally 
assumes. 
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LXXXVII.— UITN8EE: CUBOID-Tontlnued 

FEMALES 


Right 


- 

Number 
of spec- 
imens 
(pairs) 

Length, 

maximum 

Breadth, 

nxaximum 

Thickness, 

maximum 

\fodule 

(mean 

diam- 

eter) 

Broadtli- 

length 

index 

Thick- 

ness- 

length 

index 

Average 

Mlnimiiin 

(10) 

cm. 

3.54 

3.25 

cm. 

2.66 

2.3 

cm. 

2.26 

2.1 

cm. 

2.82 

2.58 

75.1 

67.6 

64 

r>9.5 



3.85 

2.95 

2. 1 

3.03 

81.5 

67.7 








lA^ft 





Number 
of spec- 
imens 

Length, 

maximum 

Breadth, 

maximum 

Tiii(‘kness, 

maximum 

Modulo 

(mean 

diam- 

eter) 

Breatilh- 

lengtii 

index 

Tiiiok- 

ness- 

length 

iiuli‘x 

Average 

(10) 

cm. 

3.55 

1 

cm. 

2.65 

cm. 

2. 26> 

cm. 

2.82 

74.4 

63.6 

MiiiiniuiTi 


3. 25 

2.35 

2. 1 

2.65 

67.1 

59. 7 

Maximum 


4.S 

2.95 

2. 5 

3. 03 

81.5 

71.4 


As in the case of the scaphoid, the three measuremontvS of the 
cuboid give rise to two indexes which express the relative proportion 
of the bone. Both of these indexes, as seen by the table, are higher 
in the males than in the females, especially on the loft side, showing 
that the male bone is relatively broader as well as thicker. 

Th(5 indexes also show slight differences on the two sides, but these 
are not parallel in the two sexes; in the males both are slightly 
higher on the right side, while in the females the condition is reversed 
owing to the fact that while in the males the length of the bone is 
slightly less on the loft, in the females it is slightly greater on that 
side than on the right. 

The Munsee cuboid contrasted with that of the United States 
wtiites is, as in all the other bones of the tarsus, shghtly smaller in 
every dimension, and it differs also from the latter to a moderate 
degree in its relative proportions; but these differences, as seen in the 
following table, are somewhat irregular and can not be regarded as 
established before a larger series of specimens is examined. 
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LXXXVIII. THE CUBOID IN MUN8EE AND IN UNITED STATES WHITES 

MALES 



Number 

of 

speeiraens 

liength 

Breadth 

Thick- 

ness 

i 

Module 

Breadth- 

length 

index 

Thlckness- 
. length 
index 

Mubsoo 

(22) 

(4S) 

cm. 

3.75 

cm. 

2. S5 

cm. 

2.52 

cm. 

3.04 

76.8 

, 67.1 

Unitod States whites 


3.02 

2.59 

3. 19 

70.3 

65.5 



FEMALES 


- — 




- , 


— — 

— 

Mimsec 

(24) 

3.51 

2.63 

2,26 

2.80 

75 

64.3 

United States Whites 

(30) 

3.02 

2.67 

2.37 

2.89 

73.7 

66.5 


As to points for obsorvation, some interest attaches to the ctinei- 
form and talus facets. Tn the United States whites the facet for the 
external cuiu'iform is single in 70 per cent of the cases, divided by, a 
well-marked ridge in 2.‘1 per cent, and (1001)16, though mostly con- 
nected, in 7 per cent of the specimens. In the Munsee, in 45 bones, 
a single facet is present in 42, or 93 per cent; and one with a ridge 
in three, or approximately 7 per cent, while two facets occur in no 
instance. 

In the United States whites a facet for the talus was found by the 
writer in four specimens out of the 82 examined, or approximately 5 
per cent. Among 44 cuboids of the Munsee it occurred in only one 
instance (2.3 per cent), and in this case it was small. 

The anterior or metatarsal facet of the cuboid is on the average 
flatter in the whites than in the Munsee, especially from side to side 
and in the bones of the males. 

Internal Cuneiform 

The internal c.uneifonn is the largest of the cuneiforms and yields 
two measurements — the greatest height and smallest breadth — 
which with their indexes are suitable for comparison. There are 
45 of these bones in the Munsee material. 

The results of the measurements, given in the next table, show the 
bone in the males to be as usual somewhat larger than in the 
females. With respect to the sides, the left bone is as high as and 
very slightly broader than the right in the males (in paired bones); 
but in the females the left internal cuneiform is very slightly lower 
and more perceptibly narrower than the right. 

The breadth-height index on both sides is higher in the females, 
which shows that in this sex the bone is not only absolutely but also 
relatively lower than in the males. 
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LXXXIX. MUNSEE: INTERNAL CUNEIFORM 
MALES 



Right 




IvCft 


Number of specimens 

Height, 

maxb 

mum* 

Breadth t 

Breadth- 

height 

Index 

Number of 
specimens 

Height, 
maxi- ! 
mum 

BreatUh 

Breadth- 

height 

index 

Average: 


cm. 

cm. 



cm. 

cm. 


Pairs 

(8)-- 

S.2 

2.27 i 

70.8 

(8) 

3.2 

2.29 

71.6 

All 

(»).. 

3. 17 

2.24 

70.7 

(12) 

3.17 j 

2.3 

72.7 

Minimum (all) . 

(9)- 

2.9 

2.05 

66.7 

(12) 

3 

2.15 

6.5.2 

Maximum (all) . 

(9).- 

3.35 

2.4 

77.4 

(12) 

:i.35 

2.55 

79.7 




FEMALES 







1 2.86 

2. U 

73.8 

(11) 

2. 84 

2.06 

72.6 

Average 

(11)-- 

1 2.86 

2.11 

7.3.8 

(13) 

2.86 

2.08 

73 

Minimum 

(11)-. 

2.6 

1.95 

6H.9 

(13) 

2. 0 

1.9 

70 

Ma^mum 

(11)-. 

3. 05 

2. 1 

1 

SO 

(13) 

3 

2.3 

78.6 

. 













* liower (proximal) branch of the calipers applied to the most i)rominent paris of t he inferior surface of 
the bone. 

t Breadth minimum, in middle of ijone, upper ]>ranch of calipers resting on both 1 ips of the scaphoid facet: 
the only practicable breadth in all specimens. 

A comparison of the internal cuneiform in the Munsee and in the 
United States whites shows the bone in both sexes of the latter to be 
greater in height as well as in breadth. But, as indicated by the 
indexes, this bone in the whites is in general also relatively higher than 
in the Indians, as the result of which we have a lower index in the 
whites in both sexes. This reveals another interesting difference in the 
osteology of the two groups, wliich may prove to be of definite racial 
significance. 

The relatively greater narrowness of the internal cuneiform in the 
female than in the male is equally well pronounced in the white and 
in the Munsee, and is probably a universal characteristic. 


XC. THE INTERNAL CUNEIFORM IN THE MUNSEE AND IN UNITED STATES WHITES 


Males 

Females 


Speci- 

mens 

Height 

Breadth 

Breadth- 

height 

index 

Sped- ! 
mens | 

Height 

Breadth 

Breadth- 

heidit 

index 



cm. 

cm. 

i 


cm. 

cm. 


Munsee 

(21) 

3.17 

2.28 

71.8 

(24) 

2.86 

2.10 

73.4 

United States whites 

m 

\ 

3.48 

2.43 

69.9 

(37) 

3.16 

2.24 

71.19 


In descriptive features the internal cuneiform of the Munsee offers 
only minor differences from that of the whites. There seems to be 
present in the Indians, however, a somewhat greater tendency toward 
the occurrence of a double anterior or metatarsal facet. Two distinct 
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facets are present in five of the 45 Munsee bones (1 1 percent), as against 
only one in the 87 hones of the wiiites (1.1 per cent) . On the other hand, 
an approach to two facets (hour-glass shape, or a division of the one 
facet by a ridge) occurs in the Muasee in a little more than 1 3 per cent 
of the specimens, and in the wliites in a little more than 10 per cent. 

External and Middle Cuneiform 

The external and middle cuneiform bones in the Munsee resemble 
closely those of the whites, but average slightly smaller in size. 

Among 35 external cuneiforms, 10, or approximately 30 per cent, 
show absence of the facet for the fourth metatarsal, and one an ab- 
sence of both facets for the second metatarsal. 

As to the middh^ cunoifonn, the central ligamentous depression on 
its medial surfac^e, and especially the canal running downward from 
this, are characteristic featur(‘s of the Indian bone and are more pro- 
nounced in both sexes than is the average in whites. , 

Summary ov Measurements and Observations on Parts op the 
Munsee Skeleton other than the Skull 

The bones of the Munsee skeleton agree closely, in a gem'ral way, 

• with those of other Eastern Indians. Contrasted with those of whites 
they present many close resemblances, but jiiso certain marked differ- 
ences, one of which being that they are less stout. 

//MTOcrw.s*.— The mean length of the humerus is in no way excep- 
tional. In the female tliis bone is ndatively long. Tlie right and 
left humeri are of tlie same hmgth in males, but the left is slightly 
shorter than tln^ right in females. The shaft is flatter th»m in whites, 
in consequence of which the shaft index is lower. The breadth or 
antero-posterior diameter of the shaft of the right bone is greater 
than that of the left, while the thickness is practically the same. The 
shape of the shaft is frequently plano-convex (juvenile). Perforation 
of tlie septum exists in 22 per cent of the males and in 59 per cent 
of the females. Of the supracondyloid process there are only slight 
traces. 

Rodim . — Tlie radius is decidedly long in the Munsee in relation to 
the humerus in both sexes, the result of which is a high radio-humeral 
index. The right and left radii are of equal length in males, but, as 
with the humerus, the left radius averages slightly shorter in the 
females. 

• Vina . — The ulna presents nothing exceptional; it is shorter on the 
right in females, as in the case of the radius. 

Femur . — The form of the femur is generally ordinary. The length 
corresponds to the average stature of 167 cm. in males and 156 cm. 
in females. 
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The excess of maximum over bicondylar length is greater than in 
whites, indicating greater obliquity of axis. The relation in length 
of the female femur to that of the male is very nearly the same as in 
whites; and the same applies to the relation of the femoral to humeral 
length. 

At the middle of its shaft the femur is slightly broader on the right 
side than on the left, in consequence of which the shaft index is higher 
on the left. This index is decidedly smaller in both sexes of the 
Munsee than in whites, owing to the hnsser breadth of the shaft in 
the Indian. 

The subtroc^hanf^ric flattening is quite pronounced, giving a pla- 
tymeric index considerably below that of the whites, but agreeing 
with that in other Indians, 'fhe index is lower on the left side 
than on the right, and slightly higher in females than in males. 

The shape of the shaft is most fniquently the ordinary prismatic. 
The elliptic type is rare. Cylindrical and four-surface types are 
af)sent. 

The third trochanter in some form and degree exists in more than 
two-thirds of the bones, but is rarely pronounced. 

Tibia . — The female Munsee tibia is not only absolutely but also 
relatively shorter than that of males; nevertheless, in both sexes the 
bone is relatively longer than in whites, in consequence of which the 
tibio-femoral index is high. 

Platycnemy is infrequent; in the females the shaft is stout in many 
instances. In the shape of the shaft there is a frequency of the four- 
surface type. 

Fibula . — The shape of the fibula is most frequently lateral pris- 
matic or fluted. 

Clavicles . — ^The clavicle in the female is relatively short. The right 
clavicle is slightly longer than tluv left in the males, shorter in the 
females. 

Sternum . — ^The manubrium is generally detached; the bone is of 
moderate dimensions; frequent minor asymmetries; rib facets irregu- 
lar in number. Curvature and measurements moderate; sternum of 
female relatively shorter. 

Scapula . — ^The scapula is smaller than that of ordinary whites, 
especially in height. Scapular index high, showing the bone to be 
relatively broad, particularly in the females. Infraspinous index also 
high, even by comparison with that in other Indians. 

The shape of the body is mostly quadrilateral or pentagonal. The 
superior border is frequently semilunar. The scapular notch in the 
m^es is often deep or converted into a foramen. 

Ribs . — The ribs show remarkable freedom from fractures. Cervi- 
cal rib present in one instance, 22 ribs only in another. In three- 
fourths of the cases the first ribs are semilunar in form. 
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Spine . — Tlio spine is of moderate regular development. There are 
several numerical and structural anomalies. 

Sacrum . — Tlie dimensions of the sacrum are close to those of white 
males, but the female Munsoe sacrum is shorter. The sacral index is 
not far from that in whites. 

The sacrum shows the presences of six segments in one-fifth of the 
cases. The curvature is moderate to medium, and l)egins rather 
frequently below the first segment. 

Pelms. — Innominati^ bon<^s absolutely smaUer but relatively broader 
in females than in males. Breadtli-hoight index lower tlian in whites. 
The pelvis as a rule is free from deformation. Male pelvis larger and 
relatively higher than the fianale, giving liigher height-breadth index. 
Pelvic cavity in no case abnormal, l)ut differs considerably in meas- 
urements; in general it is relatively deep at the brim, as a result of 
which it gives a high lirim index. 

Short ami other hones: Patellse . — ^Tlie pab'Ua averag(« somewhat 
smaller in size than in whites. Male bone larger than female, but 
no difference in eitlier sex on the two sides, The male Munsee patella 
is relatividy somewhat shorter than that of tlie whites. Frequency of 
vastus notch. 

Bones of hand . — Very free from anomalies. Moderate dimensions 
throughout. Metacarpo-hurneral index lower than in whites, indi- 
cating relatively small hand. 

Bones of feet . — First metatarsal shorter, both absolutely and rela- 
tively to the femoral length, than in whites, indicating relatively 
smaller feet. 

Os calcis . — Bones of the two sides almost equal in size; very slight 
excess on riglit. Mal(^ bone ndatively stouten than female, giving 
higlier breadth-length and bread th-lieight indexes. '^Tlie bone is 
smaller in all dimensions tlian that in ordinary whites of similar 
stature. The fernah^. os calcis is shorter and lower, but as slender 
as that of the whites. 

The numerical variation of tlie facets for the astragalus is much 
the same as in whites, but in the latter the anterior and middle facets 
are much more frequently wide apart. 

Astragalus . — Smaller in all dimensions than in whites. Equal on 
the two sides in males, but slightly higher on the left than on the 
right in the females. Tliis bone is not only absolutely but relatively 
shorter and lower than that among the whites. 

* The facets for the os calcis do not harmonize fully with those on 
the os calcis itself, being less differentiated and more frequently con- 
nected or fused. 

Scaphoid ,. — TTie scaphoid is smaller than in whites, also relatively 
less stout and frequently relatively less high than in the whites. 
The right scaphoid is larger than the left. 
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Cuboid facets are less common than among whites, and the facet 
for the astragalus differs markedly in shape from that of the white 
scaphoid. ITiero are likewise differences in tuberosity and in pro- 
cessus plantaris. 

Cuboid , —-The cuboid is smaller than in whites; differences in the 
relative proportions are irregular. The right and the left bone are 
about equal. 

Racial differences exist in cuneiforms and talus facets. 

Internal euneiforrn. -Smiillcr than in whites, also relatively lower. 
The female bone is relatively narrower than the male; there are some 
differences as to side. 

Relative frequency of double metatarsal facet. 

Middle cuneiform,. - The depression in the medial surface and also 
the canal running from this are more pronounced in both sexes than 
in whites. 



IL EASTERN INDIAN CRANIA IN GENERAL 

General Observations 

In connection with the study of the Munsee and in order to clarify, 
if possible, the physical afliliations of this important group of the 
Lenapo, the writer undertook an examination of aU crania of the 
Eastern Indians that now exist in the collections of the United States 
National Museum, the Peabody Museum of American Archseology 
and Ethnology at Cambridge, PhilUps Academy at Andov(>r, the 
American Museum of Natural History in New York, The Academy 
of Natural Sciences of Philadelphia, and the Valentine Museum at 
iliehmond, in addition to a number of specimens sent to hipi from 
other institutions.* The total number of crania studied in the course 
of this investigation aggregated 253, of wliich 121 were of males 
and 132 of females. 

Former records on American crania from Eastern Indians are 
scarce, and in most instances so imperfect or antiquated as to ho of 
httle value. The earhest data are those of Morton and Meigs,* based 
on the collections now in The Academy of Natural Sciences of Phila- 
delphia. In 1 862 Sir Daniel Wilson, of Toronto, published liis Pre- 
historic Man, in two volumes, in the second volume of which ho gives 
measurements of 39 male and 18 female Huron (Iroquois) skulls. 
Unfortunately these measurements are few in number, are recorded 
in inches, and were determined with instruments of whoso character 
there is no record, although presumably they were such as had been 
used by Morton and Meigs. Later brief references to eastern Cana- 
dian crania by Dr. David Boyle will bo found in the Annual Archsen- 
logical Reports of Ontario. In 1867 measurements of five Algonquian 
and Iroquois skulls were included by Dr. J. Barnard Davis in his 
Thesaurus Craniorum (pp. 224-5), and m 1879 a few measurements 
of four Huron skulls were given by Quatrefagos and Hamy in their 
Crania Ethnica (parts lO-li; p. 472). 

In 1880 there appeared, in the Memoirs of the Boston Society of 
Natural History, a paper of 10 pages, with 2 plates, by Lucien Carr, 
at that time assistant curator of tlie Peabody Museum at Cambridge, 
on the crania of New England Indians, in which measurements of 67 
skulls are given; l)ut, lus the present writer found subsequently by 

1 See the Appendix, page 127. 

* Craim Americana, Catalogue, and other contributions. See the bibliographies in the writer’s 
Physical Anthropology in Americai Amr, Anthropologiiti I9U, xvj, pp. 

no 
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examination and remeaaurement of some of the same spocimons, the 
sexual identification, as well as the measurements, were too faulty 
to warrant their use in this report. During the same year there 
appeared A List of the Specimens in the. Anatomical Collections of the 
United States Army Medical Museum, by Dr. George A. Otis, which 
gave measurements of hundnids of American crania, inciluding a num- 
ber from the Eastern states; but those measurements also in many in- 
stances were made imperfectly, so that the records can not be prof- 
itably utilized. Flower’s Catalogue gives the measurements of one 
Mohawk skull. Virchow, in his Crania, Ethnica Americana, includes 
no specimen from the central or northern states bordering on the 
Atlantic. In 1899 Dr. Frank Russell * published some observations 
and measurements on Indian crania, among which were included a 
number from the N(‘W England states, more particularly from Massa- 
chusetts; and finally, in 1902, the writer published his Crania of 
Trenton,^ wlueh gave measurements of all the Lenape skulls, as well 
as those of some other Eastern Indians, then known.’ 

All the specimens described by the American authors above men- 
tioned and that could still be located (which was possible in a largo 
majority of the cases), were reexamined, consequently the following 
records are based solely on the measurements and observations by 
the present writer. Important additional Huron material, which it 
was found impracticable to include in these studies, exists in the 
museum of Laval University at Quebec and in the Provincial Museum 
at Toronto. 

The 283 crania here included are not distributed evenly over the 
Atlantic states. There are fairly representative serii^s from eastern 
Canada, Ma.ssachusetts, Now York, New Jersey, and Virginia, but 
only a few specimens from Coimectmut, and very few from Delaware, 
Maryland, and PeniLsylvania. The climatic conditions and the soil 
of the more southerly of these states are not favorable to the preser- 
vation of skeletal remains, which, moreover, wore probably never 
very abundant. Furthermore, many of the specimens available for 
examination were found more or loss damaged, so that not all the 
important measurements could bo obtained. Owing to these con- 
ditions the present study must necessarily leave many points for 
future corroboration or correction; however, the results obtained 

t American Naturalist, p. 33. 

^BuUetinAmer. Museum of Natural History, xvi, pp. 23-<)2. 

^ Just as this memoir is about to go to the printer, there appears a study, by Marian Vera Knight, on 
Thte Otaniomtiry of SotUhern New England Indians (Yale Univ. Press, 1915, iv, pp. 1-36, 9 pl.)> constituting 
B report on approximately 90 skulls, many of them imperfect, irom Massachusetts and Rhode Island. A 
majority of the specimens are those that have already been studied by Carr and Russell, and more especially 
by the present writer. The results agree closely with those shown in this report, although Miss Knight 
includes some specimens that may safely be regarded os extraneous, and has not been entirely fortunate 
in the matter of some of her measuremeuts and Gomnarisons. 



112 


BUREAU OF AMEMCAN ETHNOLOGY 


[BDLL. C2 


shed much light on the physical characteristics and relations of the 
Eastern Indians. 

As above noted, the collections included cover the territory from 
southeastern Canada to Vii^inia, and, roughly speaking, from the 
easternmost lakes and the Appalachian mountains to the Atlantic. 
From northward and northwestward of this region skeletal material 
is scarce, and the same is true of the Southern states until we reach 
Florida; while to the westward the conditions are more complex and 
will best form part of a separate discussion. 

The entire region covered by the collections, with a single exception, 
is characterized by a complete absence of both intentional and cradle- 
board deformation of the skull ; the exception applies to the Mtmsee, 
among whom prevailed to a moderate extent the practice of frontal 
(fronto-occipital) compression. As this practice was very general to 
the southward and southwestward of the section hero involved and 
was completely absent elsewhere beyond its boundaries, its occurrence 
among the Mimsee, oven to a limited extent, indicates that this tribe 
had some close connection in those directions, in which respect it 
differs from the rest of the Lenape. The well-known accession to the 
tribe, in the latter part of the seventeenth contury, of some Shawnee, 
whose home wfis to the southwestward as far as Kentucky and 
Temiessee, may, as already suggested, explain this occurrence. 

A consequential result of the study of the Eastern crania here 
included is that they all belong to one and the same fundamental typo, 
which wo now know in the northeast as that of the Algonquian and 
Iroquois, in the west as the Shoshonean, farther south as the Piman- 
AzttH?, and in South America as the Andean, “Lagoa Santa,” or 
Pampas typo. However, in the territory under consideration, as 
elsewhere, this typo is far from being homogeneous, differmg some- 
times in an importiuit way almost from tribe to tribe. The differences 
are evidently due partly to intermixture with the other or brachy- 
cephahe American type and partly to locally developed or per- 
petuated variations. 

In the several series of skulls hero dealt with there is plain evidence 
of admixture in the majority of the groups, which, though mostly 
slight, increased from the north to the south. This admixture con- 
sbts uniformly of brachycephalic elements, in some localities males, 
in others females, which doubtless were derived from farther west, 
southwest, and south. There are only four groups from which such 
admixture is absent, namely, those from Maine, Massachusetts, 
C!onnecticut, and Long Island. The conditions in this respect are pre- 
sented in the following table: 
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xci. presence of bkachycepualic individuals among eastern tribes 


M.. 

Tribe or district 

Males 

Fei 

Skull.s 

examine<l 

nales 

Skulls 

examined 

Brachyceph- 
nlsin tho 
group 

Hrachyceph- 

alsintho 

group 

Hurons of southeastern (^anada 

15 

2 

r> 


Maine 



G 


New ITampshirc 



I 


Massachusetts 

14 


2.5 


Rhode Island 

7 

1 

G 

1 

Connecticut 

4 


4 


New York 

10 


IS, 


Manhattan Island 

3 

1 


1 ^ 

liOng Island 

7 


5 


Staten Island 

6 

2 

3 


Munsec 

10 


13 

4 

Other Lenape 

n 

3 

23 

3 

Maryland 

0 

2 

4 


Virginia 

30 

4 

32 

4 

Total 

13cS 

*lo 

145 

t 15 


* 10.9 per cent. t J0.3 per coni. 


In nil those (jasos tlui brachycopluvly, and froquontly otlior foaturos 
of tho skuUs, wore snch that they could not possibly bo attributable 
to a more fluctuation of tho prevalent type. 

Tho individuals whom such specimens represent were probably 
recent accretions by tho trib(« through marriage or adoption. Other 
increments of similar nature doubtless occurred in the past, and, 
blending more or less thorougl fly witli tho tribi's, modified the physi- 
cal types of those to a greater or hws extent. It is evidently due to 
this influence that, as will bo shown later, tlie more southerly tribes 
of the region under consideration — those which were nearest the 
more westerly, southwesterly, and southerly brachycephals — show a 
higher cranial index than tho more northerly and purer tribes. 

Tho principal numerical results of the measurements derived 
from tho Eastern Indian crania are given at the end of this sec- 
tion. These may be summarized briefly: Tho type is charac- 
terized by marked to moderate dolichocephaly in tho males, and 
by moderate doUchocephaly to mesocephaly in the females; by 
medium to high vault, with occasionally a low forehead; by good 
size of tho skull as a whole, and lack of unusual thickness of 
its bones; by moderately high to high face, tho latter especially fre- 
quent in the males; by moderate, seldom groat, breadth of face; 
by considerably varying orbital dimensions and index, with a pre- 
dominance of mesoseme forms, but reaching, even in tho averages, 
from microseme to megasemo; by the frequency of moderate size in 
the nasal aperture; by variable nasal index, with a large predomi- 
17136 ®— Bull. 6^-16 8 
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nance, however, of the mesorhinic form; by a rather short palate in 
many instances; and by a moderate degree of facial as well as of 
alveolar prognathism. 

Cranial Index 

The distribution of the most important characteristic of the skulls, 
the cranial indeXf will be more clearly apparent from the next 
table. Owing to tin* paucity of crania in some of the series, there are 
irn^gularities betweim the males and females of the same group, and 
the position of the different groups in the line is probably not in every 
case correct. Nevertheless, certain conditions are clearly brought 
out. It is seen on the whole that the dolichocephaly decreases in a 
slight ratio from the north to the south; but its lower extreme is 
found on Long Island, Staten Island, and Manhattan Island, New 
York. Th(> crania from these three localities show striking resem- 
blances, and though there are also certain differences, the conclusion 
seems to be justified that they belong to one group. It has been 
suggested ^ that the Indians of wStaten Island were a branch of the 
Lenape, but the (widence offered by the skeletal remains gives no 
corroboration of tliis. There may have been Lenape women, or even 
some Lenape admixture, in the Staten Island tribe, but the crania of 
the men sliow almost uniformly distinct features which identify them 
clearly with the Indians of Manhattan Island and Long Island. 

XCII. EASTERN INDIAN CRANIA: CRANIAL INDEX 


Long Island 

Manhattan Island 

Staten Island 

Connecticut 

Maine 

Massachusetts 

Southeastern Canada 

New York State 

Maryland 

Rhode Island 

New Jersey (Hoye collection), 

New Jersey (earlier) 

Virginia 


Malas 


Number of 
specimens 

Index 

(7) 

70.7 


71.7 

(4) 

71.7 

(4) 

72.4 

(6) i 

72.7 

(14) 1 

72. S 

(14) ! 

73.4 

(19) 1 

73.5 

(4) i 

73.6 

(6)! 

73.7 

(4) 

73.9 

(fi) 

74.6 

(27) 

75.5 


Females 


Number of 
specimens 

Index 

(5) 

74.3 

(1) j 

71.8 


75.4 

(4)1 

74.6 

(6) 1 

74.7 

(25) 

74.7 

(5) 

76.9 

(15) 

74,8 

(4) 

74.0 

(5) 

75,6 

(5) 

75.8 

(19) 

75.1 

(28) 

76.3 


There is remarkable similarity in the average index of the crania of 
all the more northerly states as far as New Jersey. The Indians of 
both sexes from Maine and Massachusetts are particularly close in 

1 See A. Skinner in The Indians of Greater New York and the Tiower Hudson, edited by Clark Wissler, 
Anthropological Papers of the American Museum of Natural History ^ m, 1009. 
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this respect, and, as will be seen later, these two groups, while not 
entirely homogeneous, show many other close similarities. 

The most important result is that shown by the crania from south- 
eastern Canada, which arc almost entirely Huron or Iroquois; and by 
the specimens from New York State, which also are largely of Iroquois 
derivation. The Iroquois, as is well known, are regarded as a linguis- 
tic stock distinct from the Algonquian, though there arc some lexical 
resemblances in the two languages. But the measurements of the 
skulls of representatives of the two stocks show no siich distinction. In 
fact, the Iroquois occupy, with reference to nearly all important cra- 
nial features, more or less of a median position among the Algonquian 
groups, and there is no basis on which they can legitimately be 
segregated as belonging to any different physical group of Indians. 
It is quite possible that some of the Iroquois tribes may have been 
derived, in smaller or larger part, from other peoples of the westward 
or the southwestward, or that in course of time they became mixed 
with such; but the greater proportion of the Iroquois can henceforth 
bo no more separated in physical anthropology from the Algonquians 
than can any of the subgroups of the latter. 

Another important result of these studies relates to the Limape. 
The Munsee and other Delaware Indian skulls, while nearing (and in 
the case of females slightly surpassii^) the uppc'r limits of dolicho- 
cephaly, are nevertheless sufliciently closely related to the crania 
from the neighboring states to show that the Munsee, and the Lenape 
as a whole, were in all probability only subdivisions of the eastern 
Algonquians, Resemblances in other important features of the skull, 
as well as of the skeleton, make this conclusion quite definite, thus 
eliminating the theory of the migration of the Lenape from beyond 
the Mississippi, for if such were the case, they could scarcely fit so 
precisely into the antliropological position they occupy between the 
neighboring tribes. Yet, as previously mentioned, there is some evi- 
dence, especially that afforded by the Mimsce, that the Lenape had 
some connection, probably earlier as well as recent, with tribes living 
southwestward from the Appalachian mountains. 

From the limited Pennsylvania material it appears that the eastern 
lowlands were occupied by Indians of the Algonquian or Lenape type, 
while in the more westerly parts brachycephaly was frequent if not 
common. 

As to the Virginia Algonquians, they show the highest cranial in- 
dexes of aU the groups hero considered, and had doubtless considera- 
ble foreign blood, derived from the west or the south. It would bo 
interesting to compare the Virginia Indians with the Siouan tribes, to 
which they seem to bear close affinity. 
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Height of Skull 

Next to the cranial index, the most important feature of the 
vault of the skull is its height, and the Eastern crania, as already 
stat(*d, are characterized by good to pronounced development in this 
direction. The averages of the measurements, and those of the ordi- 
nary h('ight-length and height-breadtli ind(^\es, will be found in the 
final tables, but none of these are very satisfactory for showing the 
true value of tliis dimension, which on the one hand is proportionate 
to the size of the skull, and on the other stands in a more or less com- 
pensatory relation with both the length and breadth of the vault. 
It has long been felt by tlu". writ(T that some expn'ssion of the real 
relative value of the height measurement was required, and this need 
led him ultimately to compare it not with the V(^ry variables length or 
breadtli of the skull, but with the mean of these two mcuisiirements. 
Tile resultant index, which may be (*<all(*d simply tlui lu*ight ind(^x 
of the vault, gives us a lU'w means of comparison and classification 
of tli(^ skull and promises to prove miudi more satisfactory than the 
two older indexes. In the Eastern crania here described, it rangers 
from 83 to almost 90, and the arrangement of tlie various tribes on 
•its basis is harmonious and of cousid('rable interest. The main points 
brought out by the index are as follow: 

In the northernmost tribes the height of the skull is on the whole 
relatively lower than in those farther south. The Munsee and other 
Lenape crania agree with those of the more northerly groups, but 
differ somewhat from each other, the skulls in the Heye c()lle(*-ti()n 
being in both sexes perceptilily lower than those of the other Lenape. 
The Staten Island, Manhattan Island, and Long Island skulls are 
again gi*ouped, so far as the more important male skulls are con- 
cerned, and are all high. Of the Virginia collections, the first series, 
from various eastern localities, shows a medium height or sliglitly 
above; but the Valentine collection, from a more westerly part of 
the state, ^ gives in both sexes the highest index of all the groups, 
showing the greatest relative height and indicating that this group 
had been subjected to influences which did not affect equally the 
Indian population of other parts of the state. 


J For details concerning this collection, see Kepori of the Exploration of the Hayes Creek Mound, 
Rockbridge County, Virginia, Vv^L ValerUine Museum, Richmond (ca. 1892^. 
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xcnr. EASTERN INDIAN CRANIA: HEIGHT INDEX* 


.JL 



MALI 

Number of 
specimens 

1 

KS 1 

; 1 

Index 

KKMA 

Number of 
specimwis 

LES 

I 

Index 

Maine • 

(6) 

Kl 

(G) 

811.5 

New Jersey (Ileye collection) 

(O 

s:i.9 

(G) 

83.2 

New York 

(19) 

Si. 4 

(15) 

.83.6 

Southeastern Canada 

(14) 

S4.4 

(G) 

85.7 

Massachusetts 

(14) 

S4.6 

(25) 

86.1 

Rhode Island 

(G) 

85.:! 

(r>) 

86.4 

New Jersey (earlier) 

(G) 

S«.l 

(21) 

85. 1 

Virginia (miscellaneous) 

(V2) 

86.5 

(7) 

85. 25 

Connecticut 

(4) 

86. .5 

(4) 

85.4 

Staten Island 

(4) 

87. 

(:i) 

84.2 

Manhattan Island 

(2) 

87. 5 

(1) 

(88.4) 

I^ong Island 

(7) 

88. 1 

(•'■>) 

84 

Virginia (Valentino collection) 

(ir>) 

89.8 

(21) 

.86.7 


*HXlOO-h 


(L+B) 
W - 


Size of Skull 


The size of the skull of the Eastern Indian, as expressed by the 
cranial module, sliows again a grouping of much interest, tliough 
here more than in otlier scM’ies, owing to the small numbcu’ of speci- 
mens, the position of some of the tribes can not Ix' regarded as 
definitely fixed. Tlu^ Muusee, as well as other Lenape skulls, stand 
with those of llhode Island at the lower end of tluj scale, showing 
the smallest lieads, although the Indians of these localities were not 
tribes of smaller stature than most of the other Eastern Indians. 
Tlie more northerly Algoncjuians (with the exception of those of 
Khode Island) and the Iroquois, occupy a median position. In the 
Virginia tribe's the size of the skull ranges from medium to slightly 
above in the more easterly, but slightly below medium in the more 
westerly tribes. The (Tania from Manhattan, Long Island, and 
Staten Island are again grouped and occupy the high('.st position in 
the series, showing the largest heads; but they wore also among the 
tallest, if not the tallest, of the Eastern Indians. 
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X(’.1V. EASTERN INDIAN CRANIA: CRANIAL MODULE 





Malas 

j Females 

Number of 
spocimen.s 

Cranial 

module 

Number of 
specimens 

Cranial 

module 



cm. 


cm. 

Rhoilo Island 

(6) 

1.5. 22 

(4) 

14.84 

New Jersey (earlier) 

(4) 

15. 33 

(14) 

14. 64 

New .lerso V ( I Icyc col lection) 

(7) 

1.5. 14 

(9) 

14. 75 

V irginia (Valentino eollcelion) 

(11) 

1.5. 46 

(13) 

1,5.0 

Southeastern Canada 

(14) 

1.5. 48 

(5) 

14.77 

Maine 

(6) 

1.5. r>5 

(6) 

14.92 

Connecticut...'. 

iV 

1.5. .55 

(3) 

14.84 

Massachusetts 

(12) 

15. .56 

(22) 

14.72 

Virginia (miseellaneons) • 

(6) 

15. .58 

(2) 

14. 74 

New York State 

(17) 

1.5. 62 

(14) 

14. 71 

Manhattan Island 

(2) 

1.5. 67 

(1) 

14. 93 

Long Island 

(5) 

1.5. 71 

(5) 

14. 91 

Staten Island 

(1) 

16.04 

(3) 

14.73 


XCV. EASTERN INDIAN CRANIA: VAULT* 


MALKS 



Num- 

1 



Cra- 

Group 

ber of 
sj)eci- 

Loriglh' Rreadth, Height 

nial 

mod- 


mens 




ule 

Southeastern ('au- 


cm. 

cm. 

cm. 

cm. 

ada X 

(li) 

18.84 

13. 82 

1:4.78 

1.5,48 

Maine 

(6) 

10. 1 

13.9 

1:4.7 

li'>. 5.) 

MiVs.sachu.sotti4 

(H) 

1.8. 93 

13. 78 

1:4.94 

1,5. ,56 

Rhode Lsland 

(6) 

18. 13 

13. 58 

13. 65 

15.22 

Connecticut 

(1) 

1.8. 0,5 

13.5 

1 : 4.9 

15. ,55 

New York St.ate 

(19) 

19 

1,3. 97 

1 : 4.92 

1.5.62 

Manhattan Island. . 

(2) 

19.0.5 

13.65 

14.3 

1,5.67 

Long Island 

(7) 

19.1 

13.5 

ll.:46 

15.71 

Staten Island 

(i) 

19. .5 

14 

14. G() 

16.04 

NewJersey (earlier) 

(6) 

18.5 

13. 8 

1.3.9 

1.5. .33 

New Jersey (Ileyo 






collection) 

(7) 

19.05 

14.1 

13.9 

15.44 

Dfllftwam 

(1) 

(19) 

(14) 



Maryland 

(4) 

19.2 

14. 15 

(13.6) 

(15. .57) 

Virginia (mist'ella- 






neous) 

(12) 

l.S. 6 

14 

14.1 

15. .58 

Virginia (Valentine 






collection) 

(15) 

IS. 2 

1.3.75 

14. ,35 

15.46 


Cra- 

nial 

index 


73. 4 

72.7 

72.8 

73.7 

72.4 
7.3.5 

71.7 

70.7 

71.7 
74.0 


73.9 

(73.7) 

73.6 


75. 5 


7.5. 5 


Hoi/sdit-l 

lOTlKth 

index 


7.3.1 

71.9 
73. .5 

74.1 
73.5 
7,3.0 

75. 1 

74.9 

75.2 
75.8 

73.1 


(71.6) 

76.2 

79 


Heighlr 
[bread (hj 
index 


99.7 

98. 8 
101 
100. .5 
KK). 4 

99.5 

104.8 
ia5.7 

104.9 

101.2 


98.9 


(96. .5)1 
99.3 
103.2 


(Va- 

nia! 

capac- 

ity 


1.544 


Thick- 

ness 

left 

pari- 

etal 


7nm. 


5 


^Measurements in parentheses are derived from a single specimen. 
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XCV. EASTERN INDIAN CRANIA: VAUbT-ContInued 

FEMALES 


Group 


Southeastern Can- 
ada 

Maine 

New Hampshire, . . 

Massachusetts 

Rhode Island 

Connecticut 

New York State..,. 
Manhattan Island. . 

TiOng Island 

Staten Island 

N e w J ersey (earl ier ) 
New Jersey (Ileye 

collection) 

Maryland 

Virginia (miscella- 
neous) 

Virginia (Valentino 
collection) 


The height of the face stands largely, though not absolutely, in 
correlation with the length of the head, a feature which becomes 
apparent also in our series. The collections from more westerly Vir- 
ginia and the Lenape groups, all of which sliow rather short crania, 
give also the shortest fac(^.s. Maine and Massachusetts follow, with 
Rhode Island and New York. The Indians of Staten Island, Long 
Island, and Manhattan Island, so far as the males are concerned, all 
find a place in the upper half of the series, with long faces, and the 
same is true of the few more easterly Virginia specimens in which the 
face could be measured, and of the males of southeastern Canada. 
The latter, with those of Manhattan Island, occupy the upper limit 
of the scale. The females throughout show more uniformity than 
the males in their measurements. 

BREADTH OF THE FACE 

The breadth of the face, as’ measured by the diameter bizygomatic 
maximum, stands in a measure in correlation with the breadth of the 
head:, but as it depends very largely on the degree of development of 
the temporal muscles and as a pronounced development of these 
muscles, while broadening the zygomatic arches, tends at the same 


Num- 
ber of 
speci- 
mens 


Length 


Breadth 



cm. 

cm. 

(3) ' 

17. .55 

13.5 

(0) 

18.1 

13. 5 

(0 ! 

(17.8) 

(12.0) . 

(2.5) 

17.7 

13.2 

(5) 

17.8 

13. 45 

(4) 

17. 8.5 

13.3 

(15) 

17.8 

13.3 

(1) 

(18.1) 1 

(13) 

(5) j 

18.1 

1.3. 4.5 

(3) 

17.7 . 

1.3.4 

(21) 

17.0 

13.2 

(«) 

17. 0 

13.4 

(4) 

18.1 

13. 4 . 

(7) 

17.7 

13.5 

(21) 

17. 75 

13.0 


Height 


cm. 

13.3 

13.2 


13.3 
13. r» 
13.3 
13 

(13.7) 
13. 2.-) 
13.1 
13.1 

12.9 


13.3 

13. « 


Cra- 

nial 

mod- 

ule 


cm. 
11. 77 
14.92 


14. 72 
11.84 
11.81 
11. 71 

(14.93) 

14.91 

14.73 
14.04 

11.75 I 
(11.87)! 

14.74 
15 


Cra- 

nial 

inde.Y 


70.0 

74. 7 
(70.8) 

71.7 

75. 0 
0 
8 
S) 

3 

4 
I 


74.1 

74. : 
(' 

71.: 

75. 


75. 8 
74 

70 

70,4 


Height- 

length 

index 

7.5. 7 

73.4 

Ileight- 

breudlh 

index 

98.3 

97.8 

Cra- 

nial 

capac- 

ity 

c. c. 

Thick- 
ness 
' left 
pari- 
etal 

mm. 





75. 5 

100.9 



70.0 

100.2 



74.9 

08.8 



72. 5 

90. 0 



(75.7) 

(10.5.4) 



73. 2 

98. 5 



73.9 

98 



71.9 

97 

1320 


73. 1 

90. 4 

1285 

4.3 

(70.1) 

(97) 




7.5 

IIK). 7 



70. 9 

99 


I 


Facial Measitre.ments 
HEIGHT OF the FACE 
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time to restrict the development of the skull in breadth, there are 
many irregularities in this correlation. In our series, Rhode Island, 
Maine, Massachusetts, and Connecticut occupy the lowest positions 
in the scale, showing faces that for Indians are decidedly narrow. 
Among the Lenape the faces are about medium, and the same is true 
of the more westerly Virginians. On Manhattan Island and Staten 
Island the face was well above the medium in breadth, but not so on 
Long Island, although the somewhat exceptional position of the Long 
Island Indians in this respect may be accidental. The Indians of 
southeastern Canada and New York State, as well as some of the 
Virginia Indians, had faces decidedly broader than the averages of 
those of the northeastern states bordering on the Atlantic. 

Comparing the average facial breadth with facial height, it is seen 
that in most of the tribes noted the two measurements occupy a 
similar position in the scale, the narrow faces being also short, and 
vice versa; but there are several exceptions. 


.VrVI. KASTKRN INDIAN CRANIA; rACK 


Prosthion-iiasion height 

j 

j Diameter bizygomatic maximum 


Malas 

Femalas j 

1 


Males 

Females 

Group 

Num- 


Nnm- 

•j 

Group 

Nurn- 

IX 

Nnm- 

IX 


iier of 

V -N 

her of ' 

r.-N. 


her of 


her of 



speci- 





speci- 

max. 

speci- 



moiivS 


mens 



mens 


mens 




cm. 


CM. 



cm. 


cm. 

New Jersey (Ifeyecol- 





Rhode Island 

(6) 

13. 35 1 

(3) 

13 


(7) 

7, 15 

(5) 1 

C.9 

Mahie 

(2) 

13. 45 

(4) 

12.95 




(H) 

(i.8 

Massachusetts 

(7) 

13.7 

(3) 

12.7 

Virginia (Valentine 




Connecticut 

(2) 

13.8 

(2) 

12.3 


(1) 

7,3 

(5) 

6.9 

Long Island 

(4) 

13. 85 

(4) 

12.95 

Maine 

(3) 

7,4 

' ^ 1 
(4) 

6.8 

Virginian (Valentine 




(8) 

7. 1 

(15) 

7 

collection) 


13. 85 

(6) 

13.1 

LlivPtl 

(3) 

7.1 

(4) 

7. 1 

New Jersey (earlier). . 


(9) 

12.7 

Connecticut 

(2) 

6,85 

New Jersey(Ueye col- 




YnfV pt.p|.A 

(10) 

7.4 

(11) 

6.9 

lection) 

(7) 

13.9 

(6) 

12.8 

Stntfm T.slanii 

\x\fj 

(3) 

7.45 

(2) 

6.5 

New York State 

(13) 

14.05 

(9) 

13.1 

Virginia (miscellane- 



Eastern Canada 

(9) 

14.1 

(•'^) 

12.6 


(2) 

7.5 



Manhattan island. . . 

(i) 

lt.3 





T.iftng 

(4) 

(7) 

7.5 

(4) 

1 

1 7 

Staton Island 

(3) 

'lU 

1 (2) 

12,65 

Southeastern Canada. 

7.8 


6,75 

Virginia (misc/ellane- 



Manhattan Island — 

(2) 

7.95 


j 

OU.S) 

(2) 

14.7 









- 



— 


Orbits 

While describing, in 1902, the skulls of the more easterly Lenape, 
the writer was impressed by the occasional appearance of very low 
orbits, and considered at the time the possibility of this feature 
being characteristic of the tribe. The present examination shows, 
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however, that remarkably low orbits wore frequent among some 
of the tribes of the eastern Algonquians, and that the Munsoe and 
Lenape skulls occupy, with respect to the average orbital index, 
only a median position. The lowest orbits in the mean wore found 
among the males of Ijong Island and of the North Atlantic states. 
Maine and Massachusetts again stand exceedingly close together, 
with fairly low indexes, while Manhattan Island and Staten Island 
are about medium. The females of Staten Island show in this, 
as in other respects, a lack of harmony with the males, with lower 
index. The highest orbits are found in the skulls from south- 
eastern Canada and Rhode Island, and in both of the series from 
Virginia. On the whole, the extensive variation of the absolute and 
relative dimensions of the orbits among the eastern Algonquians 
(and Iroquois) is very remarkable. Its cliief cause in the males is 
the unequal development of the supraorbital ridges; in the females, 
excepting in two or throe groups, the proportions and indexes are 
more nearly alike. 


XOVII. EASTKUN INDIAN CRANIA: RACE 




Orbital index 


1 

i 

Nasal index 


Males 

Females 


Mules 

Females 






















Num- 


Num- 



Num- 


Num- 



her of 

0. 1 

her of 

O I 


her of 

N I. 

her of 

N I 


spec!- 


speci- 


1 

spwi- 


speci- 



mens 


mens 


1 

mens 


mens 



(•'») 

82,6 

(5) 

87.4 

Manhattan Island. . . . 

(2) 

44.9 



Connecticut 

(2) 

84.6 

(3) 

92.1 

Maine 

(1) 

45. 6 

w 

.50 

Maine 

(4) 

86.2 

(4) 

m.2 

I^ong Island 

(5) 

46.7 

(r») 

49 

MassachiLsotts 

(10) 

86. 3 

(2) 

88.8 

Coimecticut 

(2) 

49 

(2) 

54.7 

New York State 

(10) 

86,8 

(13) 

88.6 

Southeastern Canada. 

(«) 

49.1 

(•'■>) 

.53.4 

Manhattan Island — 

(2) 

87.4 

(1) 

87.8 

MassacliiLsetts 

(10) 

49.7 

(20) 

49.5 

New Jersey (earlier) .. 



(13) 

87.2 

Virginia (miscellane- 





New Jersey (Hey e col- 





ous) 

(3) 

50. 6 

(1) 

52 

lection) 

(7) 

87.5 

(7) 

91,7 

Now J ersey (earlier) . . 



( 13 ) 

51.6 

Staten Island 

( 3 ) 

87.6 

(3) 

83 

New Jersey (Heye 





Southeastern Canada. 

(10) 

87. 8 

(5) 

89. T) 

collection) 

(7) 

51.1 

(9) 

52.9 

Virginia (Valentine 





New York State 

(15) 

51.8 

(13) 

63.2 

collection) 

(10) 

87.9 

(0) 

89 

Rhode Island 

(6) 

52.5 

(5) 

52.1 

Virginia (miscellane- 





Staten Island 

( 3 ) 

53.1 

( 3 ) 

.54.4 

ous) 

(5) 

88.9 

(2) 

85.6 

Virginia (Valentino 





Rhode Island 

(6) 

90 

(0) 

80 

collection) 

(«) 

53.5 

fO) 

.54.3 


Nasal Index 

Among the Eastern Indians, the noso, as already mentionetl, is 
in general relatively small, and the aperture presents often fairly 
sharp borders, an e.xceptional feature among Indians of most other 
parts of the continent. The nasal aperture, or more properly the 
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relation of the breadth to the height of the nose, expressed by the 
nasal index, differs considerably in the different tribes. The index 
is low in the northeastern states, on Manhattan Island and Long Island, 
and in southeastern Canada; medium among the Munsee and other 
Lenape, among the more easterly Virginia tribes and in Now York 
State; and elevated on Staten Island and in the more westerly Vir- 
ginians. It was also <‘Ievated in })oth sexes in Rhode Island, which 
is of interest in tliat tlie specimens from that state show a somewhat 
exceptional position in other respects. On Staton Island, the crania 
of whi(5li stand in regard to nasal index apart from those of Man- 
hattan Island and Long Island, with which they are otherwise so 
closely related, tlie character may have been influenced by admix- 
ture througli the accession of females. 

Palatk 

The relative proportions of the dental arch, as expressed by the 
palatine” index, sliow shortest palates in the northeastern states and 
longest among the Lenape; but tlie differences are not very marked. 


Xeni. E\STKKX INDIAN CRANIA: FA(’E 



1 

I’alatino iiulev 


Group 

Angle of fticial prognathism 

Group 

Males 

Females 

Males 

Females 

Num- 
ber of 
speci- 
mens 

V. I. 

Nnm- 1 
her of 
sjieci- 
mens 

V. I. 

Num- 
ber of 
speci- 
mens 

An- 

gle, 

de- 

grees 

Num- 
ber of 
speci- 
mens 

An- 

gle, 

de- 

grees 



113.2 

(H) 

115.4 

Connecticut 



(2) 

68 


(2) 

113.2 


Rhode Island 

(3) 

(7) 

69 

(2) 

73 

Maine 

-i 

113,8 

(1) 

113.8 

Now York Stale 

71 

(10) 

72.6 

Virginia (V'alenlino 



Southeastern Canada. . 

(•''>) 

72 

(3) 

72 

collection) 

(;{) 

114.1 


116.4 

Maine 



(3) 

72 

New York State 

(2) 

lie 



Massachusetts 

(4) 

73 

(3) 

71 

Rhode Island 


(.3) 

116. 1 

New J ersey (Heye col- 



Staten Island 

(2) 

lia/i 



lection) 

(6) 

73 

(.•)) 

74 

Southeastern Canada.. 

(4) 

117.3 

(3) 

115. H 

Long Island 

(4) 

74 

(3) 

71 

New Jersey (Ileye col- 





\'irginia (Valentino j 





lention) 

(«) 

120.7 

! (5) 

120.5 

collection) i 



(5) 

74 

New Jersey (earlier) . . . 


(2) 

121.2 

Staten Island i 

(3) 

j 

76 

(1) 

75 


Prognathism 

Facial prognathism did not differ very greatly in the different 
groups, yet there is a perceptible tendency toward a greater orthog- 
nathy among Indians of the northeastern states and Canada, and 
to somewhat greater protrusion among those of Long Island and 
Staten Island, the Munsee, and the Virginians of the Valentine 
collection. Alveolar prognathism (see table for details) was most 
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pronounced on Manhattan Island, Long Island, and Staten Island; 
east among the New York Indians and among those of south- 
eastern Canada, Maine, and Massachusetts. 

It is evident from the data presented above, that the eastern 
Algonquian (and Iroquois) Indians, while essentially of one type, 
approached purity of typo much more in the northeastern Atlantic 
states and in southeastern Canada than farther south. It is further 
plain that the stock presented numerous and occasiomxlly marked 
localized or tribal as well as individual variations, and that in several 
of the states, and possibly even in RIkhIo Island, it was modified 
more or less by admixture with individuals of both sexes from across 
the Appalachians or the south. A locally difTerentiated group 
which in maiiy respects already stood more or less apart from the 
neighboring tribc^s and was also charactiTized especially by more 
than average development, is the cluster of tribes of Manhattan 
Island, Long Island, and vStatoii Island. The Munseo and other 
Lenape stand in close relation in many important respects, though 
they exhibit also some differetices; and both of them, as already 
shown, agree with the rest of the eastern Algf)n(juians, more ('spechdly 
with their immediate neighbors to the north and south. 

The tables of detail measurein<uits of the Eastern Indian crania 
follow. 


XCTX. EASTERN INDIAN CRANIA: FACE (DETAILS) 

MALES 


Croup 


Southeastom Canada 

Maine 

Massachusetts 

Rhode Island 

Connecticut 

New York Stale 

Manhattan Island 

Long Island 

Staten Island 

New Jersey (Hey e collection). 

Maryland 

Virginia (miscellaneous) 

Virginia (Valentine collec- 
tion) 


Number 
of speci- 
mens 

Upper 

height 

Facial 

breadth 

Facial 

index, 

upper 


an. 

cm. 


(7) 

7.8 

14.1 

.5.5. 2 

(3) 

7.4 

13. 45 

.53. 2 

(8) 

7.4 

13.7 

.54. 3 

(3) 

(2) 

7.4 

13. .35 

13.8 

5.5.5 



(10) 

7.4 

14.05 

51.7 

(2) 

7. 90 

(14.3) 

(54. .5) 

(4) 

7.0 

13.85 

.54 

(3) 

7. 45 

14.7 

.50.5 

(7) 

7. 1.5 

13.9 

51.5 

(2) 

7.5 

14.7 

51 

(4) 

7.3 

13. 85 

.5ti 


Niiml)er 
of spoci- 
meus 

Orbits 

Height 

Breadth 

Index 


cm. 

era. 


(10) 

.3. 47 

3.00 

87.8 

(4) 

,3.30 

3.9 

80.2 

(10) 

3. 42 

3.90 

86.3 

(6) 

3.5 

3.9 

90 

(2) 

3.2.5 

3.8 

84.6 

(10) 

3.4 

3.9 

86.8 

(2) 

3. 47 

3.97 

87.4 

(•'’>) 

,3.3 

4 

82.6 

(3) 

3.48 

4 

87.6 

( 7 ) 

3.4 

3.9 

87.5 

(1) 

(3. 48) 

(.3.98) 

(87.4) 

( 7 ) 

3.55 

4 

88.9 

(10) 

3, 33 

3.8 

87.9 
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XCIX. EASTERN INDIAN CRANIA: PACE (DETAILS)-Contlnued 
FEMALES 






i 



Drbits 



Number 


,1 

Facial , 

Number 




Croup 

of speci- 

iJ Pl^er 
height 

breadth 

index, 

of speci- 

— 

— 




mens 



upper 

mens 

Height 

Breadth 

Index 



cm. 

cm. 

i 

1 


Cm. 

cm. 


Southeastern ( ’jmivia 

(•D 

0.75 

12.0 

52. 9 1 

(5) 

3. 38 

3. 78 

89. 5 

Maine 

(4) 

6 .H 

12.95 

, 52. 7 

( 1 ) 

3. 28 

3. 81 

80.2 

Massachusetts 

( 15 ) 

7 

12.7 

50.2 

( 21 ) 

. 3.36 

3.79 

88.8 

Rhode Island 

(D 

7.1 

13 

55. 2 

(^■») 

3. 45 

3. 87 

89 

Connecticut 

( 2 ) 

6.85 

12.3 

55. 7 

(:i) 

3.32 

3.6 

92.1 

New York State 

( 11 ) 

6.9 

13.1 

52.9 

( 1 . 3 ) 

3.35 

3.8 

88.6 

Manhattan Island 





( 1 ) 

( 3 . 25 ) 

( 3 . 7 ) 

( 87 . 8 ) 

Ivong Island 

(4) 

7 

12.95 

53.1 

( 5 ) 

3.26 

3.73 

87.4 

Staten Island 

( 2 ) 

6.5 

12.65 

( 51 . 0 ) 

(ii) 

3. 19 

3.84 

Ki 

New Jersey (earlier) 

( 11 ) 

6.8 

12.7 

, 5.3 

( 1 . 3 ) 

3. 38 

3. 87 

87.2 

New Jersey (Heye colloc- 









tion) 

(<">) 

6.9 

12.8 

54. 1 

(7) 

3.4 

3. 72 

91,7 

Virginia (misccllnncoiis) 





(iJ) 

. 3.2 

3.8 

8 , 5.6 

Virginia (Valentine collec- 









tion) 

(r>) 

0. 9 

13.1 

. 52 . 1 

(«) 

3.31 

3.72 

89 

C. EASTERN INDIAN (‘RANIA: FACE (DETAILS) 






MALK.S 








Nose 




Palate 



Number 




Number 




(•roup 

of speci- 


— 

Index 

of sperd- 



I 



mens 

Height 

Breadth 


mens 

Height 

Brea<Uh 

Index 



cm. 

cm. 



cm. 

cm 


Southeastern ( 'anada 


5. 46 

2.7 

49.1 

( 1 ) 

. 5.8 

6.8 

117.3 

Maine 

( 4 ) 

5. 1 

2.3 

45.0 

( 3 ) 

5 . 8 

0.6 

1 13. 8 

Massachusetts 

(id) 

. 5.2 

2.0 

49.7 

(•D 

5 . 75 

6.5 

113.2 

Rhode Island 

(«) 

5 

2.05 

. 52.5 

( 1 ) 

(0) 

(7.3) 

( 121 . 7 ) 

('onnectieiit 

( 2 ) 

5 

2 . 15 

49 





New York State 

( 15 ) 

. 5.3 

2.75 

51 . S 

CJ) 

5. 95 

6.9 1 

110 

Manhattan Jsl:uid 

• ( 2 ) 

5.9 

2. 05 

41.9 

( 2 ) 

6.05 

6.85 

113.2 

Long Island 

( 5 ) 

5.3 

2 . 17 

40. 7 





Staten Island 

(:i) 

5.1 

2. 7 

53 . 1 

( 2 ) 

. 5. 75 

6.7 

116.5 

NewJersey (Fleye collection) . 

( 7 ) 

5.1 

2.0 

51. 1 

(N) 

5. 6 

0.8 

120.7 

Maryland . . 

( 1 ) 

( 5 . 4 ) 

(2.7) 

(, 50 ) 






(:D 

5 4 

2.7 

, 50. 0 













Virginia (Valentine collec- 









tion) 

(0) 

. 5 . 2:1 

2.71 

, 53. 5 

(3) 

5. 9 

0.7 

114.1 


I 
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C. EASTERN INDIAN CRANIA; FACE (DETAU,S)-Contltmc(l 
yEMALE-l 




Nose 


Palate 

(irotips 

Number 




Number 





! of 

Height 

Rrejidt h 

Indfiv 

of 

Height 

IJroaiith 

Index 


speciineiLs 




specimens 






can. 

cm. 



cm. 

1 

cm. 


Southeiistern Caiiadii 

(5) 

5 

2.67 

.'it. 1 

0^) 

5.3 

6.1 

ll,).S 

Maine 

(0 

4.9 

2.45 

50 

(4) 

5.6 

6. 1 

113.8 

Mavssa(‘hii.seiis 

(21) 

4.97 

2.46 

19.5 

(8) 

5.5 

6.4 

115. 4 

Rhode Tsliind 

(5) 

5. It 

2.68 

52. 1 

CO 

.5.6 

6.5 

116.1 

ConriActieiil, . .... 

(2) 

4.75 

2.6 

5-1.7 





New York State 

(IH) ! 

5 

2.67 

5T2 

(1) 

1 (r>.5) 

(7) 

(127.3) 

Long Island 

(/i) j 

4.9 

2.3 

49 





St, at.cn Island 

(:t) 

4.75 

2. 58 

.51. 4 

i 




New Jersey (earlier) 

(lit) 

t.S7 

2.5 

.51.5 

(2) 

>5. 2 

6.3 

121.2 

New Jersey ( lleye eollei l ioTi ) . 


4.98 

2. tit 

,52. 9 

(ro 

5. 25 

6.35 

120.5 

Viryinift (miscpllaneons) 

(1) 

(.5) 

(2.6) 

(52) 





V irginia ( Valentine collect ioi i ) 

’ (t5) 

5 

2. 72 

.51.3 

(5) 

5. 5 

6.4 

im. 4 


KASTEUN INJHAN CRANIA: FACK (DETAILS) 
MALES 


(Jroui) 

Number 
of speci- 
mens 

Diameter 

frontal 

min- 

imum 

Number 
of Hpexd- 
mens 

Itasion- 

pros- 

thion 

Itasion 

subntusal 

point 

Itasion 

nasion 

Angle of 
facial 
prog- 
nathism 

Angle of 
alveolar 
prog- 
nathism 

Sout hejvstcrn ( ’anada. . . 

Maine 

Massachusetts 

Rhode Island 

(14) 

(d) 

(12) 

(‘0 

(4) 

(hi) 

C2) 

(1) 

(2) 

(8) 

CJ) 

(12) 

cm. 

9.7 

9.35 

9.5 

9.6 

9.1 

(5) 

(1) 

(5) 

(3) 

(2) 

(8) 

(1) 

(1) 

(3) 

1 («) 

cm. 
10.6 
(10. D 
10. 1 

10. 5 

cm. 

9.3 

(9. 1) 
9.2 

9.1 

cm. 

10.7 

10.8 

10.7 

10.3 

10.3 

0 

72 
(75) 

73 

69 

o 

53 

(55) 

58 

58. 5 

Now York State 

Manhattan Island.. .. 

Long Isliuid 

Staten Island 

New Jersey (Heyc col- 
lection) 

Maryland 

9.5 

9.5 

(9.3) 

9.2 

9.4 

9.9 

10.5 

(11) 

10.3 

10.7 

9.9 

9.4 
(10.2) 

9.5 

9.8 

9 

10.6 

11.2 

10.8 

11.2 

10.3 

(10.8) 

10. 6 

71 

(72.6) 

74 

76 

73 

54 

1 (64) 

64 

62 

59 

Virginia (miscellane- 
ous) 

9.5 

(1) 

(10.2) 

9.6 

(74) 

(60) 

Virginia (Valentine col- 
lection) 

(14) 

! 

9.7 

(1) 

(10.2) 

9.2 

10.6 

(71) 

1 

(54) 
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Cl. EASTERN INDIAN CRANIA: FACE (DETAILS)— Continued 

FEMALES 


(Jrroup 

Number 

of 

speci- 
1 mens 

Diameter 

frontal 

min- 

imum 

Number 

of 

sijeci- i 
mens 

Basion 

pros- 

thion 

Basion 

sui)- 

nasal 

point 

Basion 

nasion 

Angle of 
facial 
progna- 
thism 

Angle of 
alveolar 
progna- 
thism 



cm. 


cm. 

cm. 

cm. 

0 

0 

Southeastern Canada 1 

(<) 

9.2 ' 

(3) 

9.0 

K9 

9.9 

72 

56 

Maine 

(«> 

(•1) 

(13) 

(0) 

(3) 

(7) 

9. 

(3) 

(10) 

(2) 

(2) 

(11) 

(3) 

(1) 

(1) 

• 0.9 

9.1 

10. 2 

72 

57 

Massachusetts 

9 

10.1 

9 

10 

71 

66.5 

Rhode Island 

9.4 

10.1 

S.7 

10.2 

73 

50 

Connecticut 

S.9 

10.2 

(N.^'i) 

9 

9.S 

6S 

(51) 

57.5 

New York Statd 

S.95 

9.9 

10.1 

72.5 

Long Island 

9 ' 

10 

(9) 

(S.X) 

.S.7 

10 

71 

(39) 

Staten Island 

9.2 

(9.2) 

9.S 

9.9 

(75) 

70 

New Jersey (earlier) 

9.2 

9.9 

54 

New Jersey (Heye collec- 





tion) 

(«) 

9 

(•>) 

9. <) 

S.6 

10 

74 

57 

Maryland . 

(3) 

' (6) 

9.1 




(10. 1) 
(10.3) 



Virginia (miscellaneous).... 

9.1 




(»•■') 







Virginia (Valentino collec- 





tion) 

j (IH) 

9.2 

(5) 

9.9 

S.9 1 

10. 2.*) 

7 1 

56 



APPENDIX 


One of the most important conclusions reached in connection with 
the studies dealt with in these pages is that of the physical identity 
of the Iroquois with the eastern Algonquian tribes. To test this con- 
clusion the writer subsequently examined the valuable collection of 
Iroquois skeletal material in possession of the Buffalo Society of 
Natural Sciences/ consisting of 34 male and 22 female adidt skulls, 
well identified and in good condition. The results of this additional 
study are given in the following tables and need little comment 
except that the conclusions presented in the body of this report as to 
the physical identity of the Iroquois and eastern Algonquian peoples 
are fully verified. In every respect the measurements and indexes of 
the new series fit closely among those of the other Eastern tribes, and 
in not a single feature do they drop out of line or even equal the 
extremes of variation in the skeletal remains of the tribes previously 
studied. In view of these facts the essential identity of the physical 
characters of the Iroquois and Algonquians, as determined by their 
skeletal remains, may, it seems, be regarded as definitely established. 

IROQUOIS AND MOST NEARLY RELATED EASTERN INDIAN CRANIA 

CRANIAL INDEX 



Male 


I 

Female 


Connecticut 

(•>) 

.... 72.4 

(Connecticut 

(4) 

.... 74.6 

Maine 

(0) 

. . . . 72. 7 

Maine 

(«) 

. . . . 74. 7 

Massa(4iuflett8 

(W) 

.... 72.8 

Massachusetts 

(as) 

. . . . 74. 7 

Iroquois 

(.4) 

. . . . 7,1 1 

Iroquois 

m 

. . . . 74.0 

SonthoastGrii < H 4^1 

.... 73. 4 

Southeastern Oanada 


New York State 

(19) 

... 73.5 

New York State 

(15) 

oo 

Maryland 

(4) 

... 73.6 

Maryland 

(I) 

.... 74.0 

Rhode Island 

(ti) 

... 73.7 

Long Island 

(5) 

... 71.3 

Delaware 

m 

.... 73.7 

Delaware 



New Jersey (Munsee) (4) 

.... 73.9 

Lenape 

(19) 

... 75.1 


HEIGHT-LENGTH INDEX 



Male 



Female 


Southeastern (.'anada (14') 

.... 73.1 

Southeastern Canada (5) 

.... 75.7 

Massachusette 

(12) 

.... 73.5 

Massachusetts 

(24) 

.... 75.5 

Connecticut 

(2) 

. . . . 73. 5 

Connecticut 

(3) 

.... 74.9 

New York State 

(17) 

. . . . 73. 6 

New York State 

(14) 

.... 72.5 

Iroquois 

(3^) 

. , . . 74.0 

Iroquois 

m 

.... 74.4 

Rhode Island 

(6) 

.... 74. 1 

Rhode Island 



New Jersey 

(7) 

. . . . 74. 2 

New Jersey 

(20) 

.... 74.4 

Long Island 

(5) 

.... 74.9 

Long Island 

(5) 

.... 73.2 

Staten Island 

(4) 

.... 75.2 

Staten Island 

(3) 

.... 73.9 


1 Grateful acknowledgment for courtesies in this connection arc extended to Mr. Henry K. Howland, 
superintendent of the museum of this Society. 
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Tho preceding statements must not, of course, be regarded as 
implying any lassening of our interest in tho Iroquois group. This 
large and important body of Indians was a complex of tribes, some 
6f whicih, as yet, are reprasentod but poorly in our collections, so far 
as their skeletal remains are concerned. It is possible that more 
abundant 'material wiUexliibit some differences between these tribes, 
owing to their varied earlier associations and perhaps to other agen- 
cies. In any event, the Iroquois are well worthy of further study, 
evoTi thoTxgh there may not be strong probability that the chief con- 
clusion reached in this work, Jiamely, their close physical relation with 
the Algonquians, can be seriously modified. 

Much also romabis to be done with respect to tho Algonquians. The 
Canadian tribes have scarcely been touched as yet; there are numer- 
ous gaps in tho skeletal collections from our Eastern states; and data 
on skeletal parts other than tho skull in the principal tribes are very 
deficient. 

o 






